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WIG-O-FLEX COUPLING

are you interested in

weight reduction?
union for connecting

rigid tubes.

New Douglas B-66B Bomber 17 pounds lighter because WIG-O-FLEX Couplings replaced standard

AN Connections and cut hose. The WIG-O-FLEX Coupling weighs -1/5 as much as the standard AN
nectibn it can replace. (See weight chart for exact comparisons.)

Withstands more than 1000 psi burst pressure.

Accomodates 4 tube flexure.

WIG-O-FLEX Coupllr
with O-rings.

WIG-O-FLEX Boss
Installs locally. 80% lighter.

Temperatur range —65 F to —250 F.

formerly a

Corporation,

positions reflects

ur changing times. Air Logistics wasbreated by Hammond

to concentrate on new engineering dcsigrMtL^ecialized

ground support equipment. It grew, however, to the

.ogistics will

continue to provide leadership in the development

and manufacture of ground support equipment engineered

to maintain Readiness of the Air Might of

the United States in this atomic age.

\ir Logistics
CORPORATION

3600 E. Foothill Boulevard, Pasadena, California



orPhiladelphia loNew dirkin lass than1hour...
BY HELICOPTER

its a sure bet youll be riding with

FOOTE BROS. AIRCRAFT-QUALITY PRECISION GEARS AND ASSEMBLIES

Leading producers of aircraft engines and air

frames look to Foote Bros, when they need preci-

sion gearing and mechanical drives. Foote Bros!

pioneering experience in the field, largeengineering

staff and complete production facilities make them
the logical dependable source. Call or write today

. . . Foote Bros, engineers are at your service.

FODTEfB^OS.
“Bettea TaatJkxMM, Thwuqh, Tdett&i

FOOTE BROS. GEAR AND MACHINE CORPORATION

4545 SOUTH WESTERN BOULEVARD, DEPT.G1, CHICAGO 9, ILLINOIS

SOLAR
AIRCRAFT COMPANY

“Mars'/
Turbines
assure

successful
missions

FOR PROVEN, reliable auxiliary

and emergency power, advanced
aircraft use Solar Mars airborne gen-

erator sets. Already on the Douglas

C-124C, Lockheed C-121C, and Con-

vair C-131B, additional installations

are being planned. Ask for data

on Solar gas turbines. Write Solar

Aircraft Company, Dept. B-106,

San Diego 12, California.

ENGINEERS WANTEO Unlimited opportunities



C-123 TURBOJET
COMBINATION
PROVES OUTSTANDING

In a recent test for the U. S. Air Force, the Fairchild C-123

proved the value of thrust assist in meeting emergency single

engine conditions!

A C-123 was equipped with two Fairchild J-44 jet engines

and loaded to achieve gross weight of 66,742 pounds —

13,000 pounds overload.

During takeoff and climb, both jets were operated to pro-

vide 2,000 pounds continuous thrust in addition to the

two piston engines. At 2,708 feet, wheels were off the

ground, and a moment later at a speed of 122 knots, one

propeller was feathered!

From this takeoff position, the C-123 climbed out at 500

feet per minute — proving again its big job capability and

assault versatility, heightened by jet augmentation to give

extra power and extra safety in any emergency.

A Division of Fairchild Engine and Airplane Corporation

Twin Coach helps Boeing

get them in the air

AW

The Boeing KC-135 jet tanker-transport is of vital importance to

the national defense. The prototype of this airplane—America's first

jet transport—is shown above. To produce and deliver KC-135S
to the Air Force as rapidly as possible, Boeing enlisted the aid of
Twin Coach Aircraft Division as a subcontractor for major air-

frame assemblies.

This important assignment typifies the way prime contractors rely

on Twin Coach Aircraft Division. For Twin is staffed with experi-

enced aircraft specialists to design and build tooling . . . with

experienced aircraft production personnel . . . under experienced

aircraft supervision and management.
If you have an assembly you're thinking of subcontracting, call

Twin Coach Aircraft Division. You’ll be secure in the knowledge
that your assembly will be built by aircraft specialists—by men whose
sole aim is to build to specification ... on schedule ... at the lowest

possible cost. aa-iui

AIRCRAFT DIVISION HAG RST0WN, MARYLAND



MISSILE SYSTEMS

AERODYNAMICS
The rapid growth ofmissile systems technology lias placed new demands on the

ability ofaerodynamics scientists. At Lockheed Missile Systems Division, new

advances are required constantly in thermodynamic analysis, aerodynamic design

analysis, flutter, aero-elastics and flight dynamics.

Continuing experimentation at Jet Propulsion Laboratory, Ames Aeronautical

Laboratory, Gas Dynamics Facility at Princeton University, Naval Supersonic Research

Laboratory at Massachusetts Institute ofTechnology, Langley Memorial Laboratory

and other centers supports this program ofexpanding aerodynamic activities.

These advances have created new positions for aerodynamics scientists

possessing advanced academic training in the following areas

:

Design Aerodynamics Engineer to perform theoretical analyses and

evaluate experimental data on high-speed flow phenomena as related to performance

and stability characteristics ofmissiles or supersonic aircraft. The position

requires at least five years’ related experience.

Experimental Aerodynamics Engineer to plan, supervise, analyze and

report on experimental programs. The position requires a sound background in

supersonic aerodynamics and at least five years’ experience, preferably in wind

tunnel testing or full-scale and free flight model testing.

Experimental Aerodynamicist to assist in planning and reporting on

experimental programs. The position requires one to two years’ experience in

wind tunnel testing or full-scale and free flight model testing.

Those who wish to advance their professional stature, while contributing

to a group effort ofutmost importance, are invited to write.

MISSILE SYSTEMS DIVISION
research and engineering staff

LOCKHEED AIRCRAFT CORPORATION • VAN NUYS, CALIFORNIA

to rise above present flight teilings

When present flight ceilings of military aircraft are again elevated,
the fire control radar apparatus will be ready to rise with the
planes. Admiral’s development work on the basic unit has elimi-

nated the need for pressurization to prevent voltage break-downs
at extremely high altitudes. In solving this central problem, a host

• of vexing collateral problems have been eliminated. As developed
and built by Admiral, the unit is compact, lightweight, and needs
no bulky, expensive cooling system to dissipate internal heat.

Here is another example of Admiral’s many contributions to the
science of military electronics. Exceptional facilities are available
for research, development and production of electronic or electro-
mechanical equipment. Address inquiries to:

Admiral Corporation
Government Laboratories Division, Chit
NOTE: NEW COIOR SOUND FILM on Admiral Automation

go 47, Illinois

ivailable for showing

c Relations Director,

LOOK TO Admiral FOR
RESEARCH • DEVELOPMENT
PRODUCTION
In the fields of:

COMMUNICATIONS, UHF AND VHF, airborne

MILITARY TELEVISION, receiving and Iransmit-

• CODERS AND DECODERS

FACILITIES BROCHURE

tUUIPMtNT

m



hydraulic, pneumatic

and mechanical

For more than .years Sargent Engineering Corporation has;
'

designed and manufactured precision equipment.

During the past 18 years Sargent has delivered more than 1 50.000 -

precision aircraft control units to the tmmtry'-s leading airfiame man-

ufacturers. Today Sargent manufactures 78 ciffwent hydraulic,

pneumatic and mechanical units which are produced in a fully

equipped modem plant, staffed by engineers and craftsmen skilled in

the design and manufacture of these specialized aircraft components.

Sargent Engineering has developed the "know-how” to aid in the

solution of diffioult problems. Send your specifications for our proposal.

Write today for your copy of the illustrated story of Sargent's

organization, methods and manufacturing facilities.

Aircraft Power Control Assemblies • A Complete Line ot Gears and

Gear Assemblies • Actuating Cylinders • Shimmy Dampeners •

Servo Valves • Sequence Valves • 3-Way and 4-Way Selector

Valves • Directional Valves • Relief Valves • Pressure Regulators

• Brake Valves • Pressure Reducing Valves

SARGENT

£Pta4t</aMl ofSxce/lence £ ffo/ice 4920

•Good will" is the of the pleated cuitomer

-U.S. Supreme Court

ENGINEERING CORPORATION
2533 EAST 56TH STREET
HUNTINGTON PARK, CALIF.
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Industrial production readiness policy outlines concepts to com-

press, accelerate weapons output.

Aeroflot Offers Promptness But No Frills 21

Traveler reports: Soviet pilots are competent, but passengers

must fly without safety belts.

Inertial Navigation to Guide Ballistic Missiles 32

Aviotion Week begins a series giving the first comprehensive

report on inertial guidance, the new navigation technique.
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economy of nation registers new gains.
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New Chance Vought

“CRUSADER ”.
.

.

world’s fastest
navy fighter
relies on

Western
Gear

EDITORIAL

The Critical Race in Research

We are now entering the most critical phase in the

military research and development race we have been

running for the past decade against the Communist
powers. Our monopoly on atomic fusion and fission

weapons is gone and our monopoly on effective aerial

delivery systems is ending.

In this period of atomic deadlock, when both we and

the Communist powers will have the capability of deliver-

ing a devastating atomic attack, the need for dynamic

drive through scientific frontiers to develop new and

unmistakably superior weapons will become paramount

both for enforcing peace in a troubled world and avoiding

defeat in an atomic global war. Our survival in both

peace and war will depend largely on the speed and skill

with which we mn this research and development race

against our international competitors.

Delay Is Fatal

In formulating and pushing a wise and effective

research and development policy for this critical period

we are already late. Any further delay will prove fatal.

Many of the scientific and military men most familiar

with the tasks ahead are driving hard in the right direc-

tion. But there are too many disturbing signs that top

level policymakers in the Pentagon, White House and
Congress do not fully understand the problem. They
appear to be approaching it shackled with obsolete con-

cepts that will make any effective action impossible.

The most dangerous of these concepts is that of the

“constant level research and development budget." This

is the current policy of the Pentagon and the executive

branch of the Government and has found some favor

in Congress. This policy is aimed at keeping military'

research and development expenditures at the same
level—about $1-2 billion total, of which $400 million is

for the Air Force—for the foreseeable future. Actuallv,

budget figures for USAF research and development now
bring its total to more than $500 million, but this is a

bookkeeping change and does not represent any real

increase in the program over previous years.

This “constant level” concept is bandied about the

Pentagon with a smugness that implies it will insure

our technical superiority' in the weapons development

Nothing could be further from the truth.

Technical Growth Rate

For technical progress—as are most kinds of natural

progress made by man—is a geometrical progression. Plot-

ting the natural growth curve of such key indices as the

gross national product, population and electrical energy

available for industrial use during the last 50 years will

show clearly that they follow the same geometric progres-

sion as aeronautical progress.

To follow the natural growth potential of this progres-

sion, we must achieve more technical progress during the

next five years than we have since the beginning of

powered flight. This will be possible only if we have

available an expanding research and development budget

that follows this same natural growth curve instead of

the fruitless zig zags of aviation research funds during

the past three decades.

The technical revolution that hit aviation with

the advent of the gas turbine powerplant and nuclear

weapons is spawning new problems faster than our

present research pace can solve them. Without speedier

progress, we will actually lose ground by falling behind

the pace established by natural growth. Each new

scientific achievement in aeronautical research creates a

new family of problems that require solution. Transistors

in avionics, the gas turbine in propulsion, atomic fission

and fusion in aerial weapons, are all typical of basic new

scientific achievements that have expanded and intensi-

fied our research and development problems.

To maintain a constant level of research expenditures

at an artificial, politically-dictated rate in the face of our

expanding scientific problems is the sheerest folly. If it

becomes an accepted national policy, it will force our

scientist-engineer team to run artificially handicapped,

as in a three-legged race, against their international com-

petitors. There is no doubt that the Russians clearly

recognize the real nature of the problem and are pouring

manpower, brains and money into their weapons develop-

ment at an ever increasing rate.

Decision Now
This is a decision we must face immediately. We

have a long history of frantically boosting aeronautical

research and development funds in a vain effort to meet

a crisis that is already upon us. As late as 1952 we were

appropriating bigger research and development budgets

in a futile hope of meeting the problem of the Korean

war where the shooting had already begun.

The research and development investments we make

todav will irrevocably determine the kind of a country

we will have tomorrow or whether we will have it at all.

If we fail to maintain a superior pace of scientific

development with an adequately expanding research and

development budget, we will not only jeopardize the

billions to be spent on future aerial weapons systems, but

we will also fatally undermine the future of this country

as a free nation.

—Robert Hotz

AVIATION WEEK, 2, 1956



How to land a bomber
in a phone booth

BEFORE B. F. Goodrich engineers
devised and built the computer in

the upper left hand picture, testing a
new brake design was a time-consuming
process. Laboratory tests of the finished

product—sometimes even actual flight

tests—had to be made before basic design

specifications could be confirmed or modi-
fied. But now BFG design engineers have

a short-cut. An electronic analog, almost
small enough to fit in a telephone booth,

simulates a landing and gives prelimi-

nary data— in ^minutes! BFG engineers

the earliest stages, avoid "blind alley"

tests that could waste weeks or months.

How do you benefit? We give you
faster delivery by speeding up qualifica-

tion of our brakes. We give you better

braking assemblies because we can quickly

confirm new engineering and design
ideas. And you further benefit by actual

dynamometer tests which verify the

At top right you see a BFG forged
magnesium wheel passing a terrific static

overload test. Strains applied by the

500,000 lb. loading machines are being

measured by resistance strain gages and
recorded on the oscillograph.

Even more dynamic is the "refused
take-off" test on the 250 mph dynamom-
eter. A bomber's single wheel and dual

tlran

C
3o!oOo!o00

0
ft.-lbs

U
of kinetic energy

—as much force as is generated by stopping

approximately 65 automobiles going 60
mph—but the BFG brakes bring the plane

to a standstill in the specified landing

time which assures a safe stopping dis-

tance. The wheel is undamaged.

The application of BFG knowledge
and experience in research, testing, and
quality control, assure you of getting
the finest wheels and brakes. The B. P.

Goodrich Company. Tire and Equipment
Die., Aeronautical Sales, Akron, Ohio.

WHO'S WHERE

In the Front Office

Rear Adm. G. Debaun, (USN, ret.), ex-

ecutive assistant to vice president of Aircraft

Radio Corp.. Boonton, N. J., formerly offi-

cer in charge of aircraft communications in

Office of Chief of Naval Operations.

John J. Giba, vice prcsident-Contracts Di-

vision, American Bosch Arma Corp., Roose-

velt Field, Garden City, N. Y. He was

formerly assistant chief engineer.

Robert L. Morgan, vice president-

engineering Neely Enterprises, Hollywood.

Calif., electronics firm. Succeeding him as

sales manager is Robert H. Brunner.

Capt. T. H. Templeton, (USN, ret.),

executive assistant to president of Reed &
Reese, Inc., Pasadena. Calif., electronics

firm, formerly director and commanding of-

ficer. Office of Naval Research branch office

in Pasadena.

Dr. John T. Burnell, Jr., vice president.

Horizons, Inc., Cleveland, Ohio, industrial

and government research firm.

Honors and Elections

Dr. Edward R. Sharp, president for 1956

of the Institute of the Aeronautical Sciences.

Dr. Sharp, director, Lewis Flight Propulsion

Laboratory, National Advisory Committee
for Aeronautics, will be installed Jan. 23 at

the Honors Night Dinner in New York.

T. G. Lanphier, Jr., vice president-assist-

ant to the president, Convair Division, Gen-
eral Dynamics Corp., re-elected president of

National Aeronautics Assn. Miss Jacqueline

Cochran, re-elected first vice president and
Mrs. M. T. (Arlene) Davis was re-elected

treasurer. Re-elected vice presidents of the

association: Willis C. Brown, Jon D. Car-

scy. Jack Hughes. Mrs. Frances W. Noldc.
Vernon Pick, Jennings Randolph, John F.

Victory and Denver M. Wright. New vice

presidents: Maj. Gen. Lucas V. Beau, USAF.
commanding. Civil Air Patrol; Dr. Leslie A.
Bryan, director. University of Illinois’ Insti-

tute of Aviation; Mrs. Harry K. Coffey,

George Haddaway. James D.' Ramsev and
William C. Ong. Louis E. Lcvcronc. past

president, was elected to the board to fill a

vacancy. Named to the executive commit-
tee for 1956: William P. MacCrackcn. chair-

man; T. G. Lanphier (ex officio); Donald W.
Douglas, Jr.; Richard S. Boutelle; William
R. Enyart: Roger W. Kahn and A. Paul

Changes

Dr. Shcrrcrd B. Welles, manager. Missile

Systems Laboratory. Svlvania Electric Prod-

ucts, Inc., Waltham, Mass., succeeding Dr.
Edwin G. Schneider, chief engineer, elec-

tronic Systems Division.

William Henderson, Jr., manager, govern-

ment sales. Federal Telephone & Radio Co.,
division of International Telephone & Tele-
graph Corp.

Otto A. Dworak, manager, Convair-Ft.

Worth resident office in San Diego, Calif,

to coordinate interdivision commitments on
the Convair F-102A. Stanley Hillman suc-

ceeds him as chief of outside production.

(Continued on page >5)

INDUSTRY OBSERVER
Northrop Aircraft may be getting sizeable production contract for Snark

with rate possibly as high as 50 to 60 missiles per month.

Proposals for all-weather interceptor versions of the Lockheed F-104 and

North American F-107 supersonic fighters have been submitted to the

Pentagon as possible back-up aircraft for the Convair F-102 in the Air

Defense Command equipment inventory.

Convair’s F-102B equipped with a Pratt & Whitney J75 turbojet is sched-

uled to make its first flight by next fall.

General Electric's Special Defense Projects Department, now working

on an important long-range missile contract, will move from Schenectady.

N. Y., to a Philadelphia suburb. The Special Defense Projects Department,

formed six months ago. drew upon General Electric’s Hermes missile project

for technical personnel.

Air Force is interested in development of chaff-carrying rockets that

would be fired ahead of its aircraft to confuse enemy radar.

Republic Aviation has hired a group of scientists who recently resigned

from Lockheed's Guided Missile Division after a sharp policy disagree-

ment (AW Dec. 19, p. 16). They will work in Republic's Advanced Develop-

ment Division rather than the Guided Missile Division.

Rand Development Corp. has developed a technique for plating titanium

with nickel or chromium for Cleveland Pneumatic Tool Co. Plating is

necessary because titanium parts gall easily under friction and may fail.

The Rand process has been turned over to Cleveland Pneumatic for further

Military' electronic equipment and component deliveries during 1955

amounted to about S2.4 billion, an increase of S100 million over 1954.

Radar equipment, built in the U. S. to Russian standards on specifications

furnished by USAF. is being evaluated against comparable U. S. radars by

at least one electronics manufacturer.

USAF still is expanding its airlift of engines from home depots to over-

sea bases. More than 500 engines a month are being shipped by air to

the Pacific, Europe and Alaska.

Air Materiel Command's depot maintenance contracted to private industry

increased from 39 to 4896 of total value in 1955. Industry now collects

approximately $254 million annually for this work on aircraft and various

components.

Remote transmission of data from military air defense radars to civil air

route traffic control centers in the Boston-Norfolk area could be accom-

plished with an initial installation cost of approximately $245,000. and an

annual operating cost, including amortization, of approximately $132,000

according to a recently completed study by Radio Technical Commission

for Aeronautics. The commission committee recommended use of "narrow-

band” remoting techniques, such as the system developed by Haller, Ray-

mond & Brown, Inc.

U. S. Army will move six field artillery battalions equipped with the

Corporal guided missile to Europe in the first four months of 1956. They
now are based at Ft. Bliss, Tex.

A faulty pin in the compressor section of the General Electric J73 engine

has caused the Air Force to ground the F-86I4 Sabre. Less than a hundred

J73 engines have the faulty pin and most of these arc spares. Only minor
modification is required to fix the compressor, USAF said.

AVIATION WEEK. January 2, 1956



TITANIUM helps lift the C-130 higher

and faster. . .with heavier payloads

Titanium is an essential material for high-per-

formance aircraft. On the new Lockheed de-

signed Air Force C-130 turbo-prop medium
combat transport, titanium’s high strength-

weight ratio . . . exceptional resistance to cor-

rosion . . . and freedom from stress corrosion

cracking, play a vital role.

Lockheed uses REM-CRU A-55 and A-70
extensively in the C-130’s power plant enclo-

sures—fire walls, shrouds, ribs, longerons, and

skins—where outstanding properties are needed

at elevated temperatures.

REM-CRU, pioneer in titanium alloys for ad-

vanced aircraft applications, has substantially

expanded its facilities. Now you can be sure

of the availability of the REM-CRU titanium

grades, sizes and shapes to meet your needs.

And for help with application or fabrication

problems, REM-CRU’s engineering staff is al-

ways at your service.

REM-CRU
TITANIUM

To keep abreast of the latest developments on this vital

metal, write to Dept. A8 for the Rem-Crn Review - a
free periodical presenting the latest technical data on

REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA
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Washington Roundup

More CAA, CAB Fees?

Question of additional fees fpr Civil Aeronautics Ad-

ministration and Civil Aeronuutics Board services to

industry will come up in the new Congrcss-but nothing

is likely to be done about it. The staff of the Senate

Government Operations Committee has prepared a

factual report on the fee policies of all government agen-

cies. But this committee takes the position that it is up

to the committee with specific jurisdiction—the Com-
merce Committee for Commercial Aviation-to take

action. Commerce Committee last year tossed the issue

to the Government Operations Committee.

CAB Candidates

T. B. Wilson, former chairman of the board of Trans

World Airlines and now Deputy Under Secretary of

Commerce, is understood to be the choice of Louis

Rothschild. Under Secretary of Commerce for Trans-

portation. to replace Ross Rizlev as chairman of the Civil

Aeronautics Board. It is generally accepted that Rizlev

will leave the Board this month tor a federal judgeship.

Sen. Warren Magnuson (D.-Wash.), chairman of the

Senate Commerce Committee which will consider the

new appointee, is understood to look favorably on the

appointment of Wilson, who served as vice president of

Alaska Steamship Co. from 1933 to 1938.

Sen. Mike Monroncy (D.-Okla.), chairman of the

Commerce Aviation Subcommittee, is reportedly sup-

porting the appointment of Richard Lloyd Jones, pub-

lisher of the Tulsa Tribune, to Rizley’s place.

Small Business Gains

Watch for telling arguments from USAF to prove

small business has nothing to complain about, when Con-

gress starts its annual probing into how contracts arc

let and who gets them. In first four months of Fiscal

1956 total procurement from industry was down to

S862 million from SI.4 billion in same period of 1955.

Yet the contract awards to small business jumped from

SI 17 million to S142.4 million. For Fiscal 1955, small

business was awarded $577 million in contracts, up
S20 million from 1954.

Higher CAB Salaries

On the agenda for prompt Senate action is legislation

raising the salaries of Civil Aeronautics Board members
from $13,000 to $20,000 a year, and the CAB chairman
to $20,500. The Secretary of Commerce would be raised

from $22,500 to $25,000 a year, and the Under Secretary

for Transportation from $17,500 to $21,000.

The salaries of the secretaries of the Air Force. Navy,

and Armv would be increased from the present $18,000

to $22,000.

CAA Telecommunications Transfer

Civil Aeronautics Administrator Charles Lowen hasn’t

made a decision on the proposal to turn over CAA's tele-

communications system to private interests.

Rep. Robert Mollohan (D.-W. Va.) claimed that it

was not "unreasonable to conclude" that the firing of

Fred B. Lee as CAA Administrator was dictated by Lee’s

refusal to approve the transfer of the communications

net (AW Dec. 26, 1955, p. 11).

The initial proposal for transferring the communica-

tions system to private industry was among the recom-

mendations made by the management firm of Cresap,

McCormick and Paget in its survey of CAA operations.

The report, which cost $104,000, was ordered by former

Under Secretary of Commerce Robert Murray. The re-

port has never been publicly released and has been a

source of controversy in the CAA.
Policy of the Administration generally has been to

turn over as main’ Government operations as possible to

private industry to eliminate duplication. Lee claimed

the transfer would be illegal.

Nonsked Fight

The scheduled airlines will take their rase against Civil

Aeronautics Board’s decision opening the air transporta-

tion field to wider participation by non-schedulcd airlines

to Congress.

Their position will be that* the Board decision is “in

disregard of the mandate of the 1938 Civil Aeronautics

Act.”

The controversy centers around the authority granted

the new Supplemental Air Carriers to operate ten sched-

uled flights a month between any two points. The
scheduled airlines raised strong objections with CAB on

the decision, and the fight will go on in the courts as

well as Capitol Hill.

Army Information Change
Veteran Army public information workers are dis-

turbed by new staff setup which places their activity

under the Deputy Chief of Staff for Personnel. While
they anticipate no immediate trouble because incum-

bents know information workers must deal with all Army
offices, they eventually may be handicapped. Top per-

sonnel post could be filled in future by an officer with no
aptitude in press relations. He could hinder PIO workers

in their contact with other Armv branches, effectively

cut off sources in Personnel itself, an important source

of Army news. Arrival this week of Maj. Gen. Guy S.

Meloy. Jr., to replace Brig. Gen. Theodore S. Riggs as

Army Chief of Information may soon set off new
effort to have his office responsible directly to the

Chief of Staff.

Indian Bilateral

Tire U.S.-Indian bilateral agreement dispute may be

settled soon. A U.S. delegation returning to complete

negotiations is expected in New Delhi early this week.

After extensive consultations held in India last fall, the

U. S. delegation brought Indian proposals back to Wash-
ington for study and has now returned to renew dis-

cussions.

Indian sources expect an agreement to be signed which
represents a compromise between the American principle

of letting economic factors dictate schedule frequencies

and the Indian desire to increase its share of the travel

market by controlling frequencies. Settlement of differ-

ences with a compromise between these viewpoints would
end a long period of futile negotiation between the two
governments.

—Washington Staff
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USAF Aligns Industry for Atomic War
Industrial production readiness policy outlines

concepts to compress, accelerate weapons output

By Claude Witze

Washington—The Air Force gave the
U.S. aircraft industry a formula last

week to achieve immediate production
readiness in case of atomic war.

USAF Secretary Donald A. Quarles
said, in effect, that the threat of attack
by Soviet long-range strategic bombers
has outmoded previous concepts of in-

dustrial mobilization. USAF's top-

priority weapon systems must be
"ready," not "mobilized.”

In case of war, every available piece

of hardware must be thrown into the
breach at once with special emphasis
on weapons needed by the Strategic

Air Command and Air Defense Com-

USAF spokesmen said their new In-

dustrial Production Readiness Policv
has been approved by the Department
of Defense and that it is comple-
mentary to all war plans approved bv
Ihc Joint Chiefs of Staff and the Na-
tional Security Council. They said it

does not conflict with anv of the plans
and is designed to carry them out.

Essential to Air Force

There was no open indication of why
the Army and Navy have not taken

similar steps or why the new readiness
policy was not promulgated by the De-
fense Department for all branches of
the service. Some Pentagon observers

concluded that preparations for a 30-to-

90-day war arc necessary under present

plans adopted over protests of the Army
and Navy.

USAF, on the other hand, pointed

out that the new readiness policy is

most essential for its mission, largely

because SAC and ADC will be the first

in action in case of a general war. Far
from neglecting the industrial needs in

case of a Korca-tvpe war, USAF said,

the new plan will speed mobilization in

this case as well. This includes the

Army’s need for aircraft purchased

through USAF channels.

Two Capabilities

However. USAF emphasized, the

new approach is essential “because, for

the first time in modem history, our

nation is faced with a continuing po-

tential threat of devastating destruction

at the outset of general war. If, in an

emergency, we are to survive and mini-

mize the devastation to our nation, the

traditional concept of a prolonged in-

dustrial buildup after attack must be

replaced with a readiness program.”

For the aircraft industry, the new
policy calls for perfection of two new
"capabilities”.

The first is Production Compression

Capability (PCC). This will insure

maximum all-out production of strategic

and air defense weapons in the first 60

to 90 days of a general war. The

program must go into effect instantly in

case of an emergency.

"This immediate increased produc-

tion can be achieved," Secretary Quarles

said, "with workable plans for a maxi-

mum work week and draining the

normal inventory of finished com-
ponents, equipment and sub-assemblies

on hand in the assembly plant.” He
added that potential output can be in-

creased by having a bigger inventory of

finished items on hand and that this

will be done in plants where it is

justified on the basis of production, cost

and criticality of the weapon system.

Here are the assumed wartime con-

ditions in a plant ordered to set up a

PCC program:

• The assembly plant will remain in-

• No additional personnel will be

available during the .all-out production

• There will be no support from Gov-

ernment furnished aircraft equipment
(GFAE) producers, subcontractors or

vendors during the period.

• Loss of all except local transportation

• Communication facilities limited to

high priority messages.

Second type of major wartime effort

provided for in the new readiness policy

is Production Acceleration Capability

(PAC). It will provide for faster pro-

duction of tactical or supporting sys-

tems to a predetermined peak rate in

the shortest possible time.

This can be accomplished. Quarles

said, “by maintaining readily expansi-

ble production capacity and increasing

the inventory of finished and semi-

fabricated materials at prime, associated

and subcontractor facilities. This capa-

bility must be created in advance of

an emergency so that it can go into

effect immediately."
• The increased inventory of materials

will be purchased with directed funds.

It will be consumed as the last incre-

ment of aircraft is produced under the

current program.
• Production acceleration will be applied

on a verv selective basis dependent

upon production status, duration of in-

creased production capability, additional

costs and criticality of the weapon sys-

tem or supporting system mission.

• Production acceleration plans will be

of greatest value in limited wars or

peacetime expansion.

Category Plan

The new USAF policy emphasizes

that resources, which means money as

well as production facilities, are limited.

For this reason, the program will not

be applied overall to the aircraft indus-

Aircraft to Receive Priority Ratings
Under its Industrial Production Readiness Policy, Air Force will assign priority

ratings to most aircraft and guided missiles. Ratings will be determined on this

basis:

systems and supporting systems which warrant special handling and which must

will be based upon recommendations of the Air Staff and Air Council, after the

following factors have been considered:

How critical is the mission to be performed or supported.

Performance capability and versatility of the system.

Cnrrcnt production status and general producibility of the system.

How vulnerable is the industrial structure required to produce the system.

Current inventory quantity of the system.

• Category B. This category will include weapon systems and supporting systems

included in the Minimum Wartime Aircraft and Guided Missiles Requirements Hst

ti) support production of Category A systems as required. Category li systems will

be kept in production under adverse conditions.

• Category C. This category includes all remaining weapon systems and supporting

systems for which production planning is desirable. Category C systems may not

damage. However, capacity for this category could be of great value in rapidly

accelerating production during a limited svar, emergency acceleration short of general

war, and to provide sources that can be reprogrammed to support production of the

A and B categories in a general war involving severe industrial damage.
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Industrial Readiness

Here is what industrial readiness will

do. according to USAF:
• Deter war by maintaining a modem
Air Force in being that can immediately

defend the nation and retaliate in case

• Make us capable of rapidly expanding

production of appropriate weapons in

case of involvement in peripheral con-

• Improve industry's ability to maintain

or rapidly restore production of critical

and related support commodities in case

of general war involving severe industrial

damage.

• Maintain the health of the aircraft

industry as necessary to fulfill the needs

try, but on the basis of selective plan-

ning.

Major aircraft and missiles will be

divided into categories, assigning each

to a priority rating (see box. p. 1 8). The
weapons so classified will be those on

the secret Minimum Wartime Aircraft

and Guided Missiles Requirements

List, forming a new Selective Planning

List, issued in Many and November of

USAF spokesmen said prime contrac-

tors will be responsible for participation

of their subcontractors in the program.

In order to help in this effort, USAF
will maintain close ties with the in-

dustry to make sure all plans are realistic

and feasible.

While it is not anticipated that there

will be changes in existing contracts,

selected systems in Categories A and B
will have’ contractual provisions in fu-

ture procurement.

For top-priority items in Categories

A and B, specific steps to achieve readi-

ness will include establishment of at

least two sources for both weapon and

support systems, at least one of them
distant from prime targets.

Other procedures for Category A:

• Weapons for SAC and ADC will be

built on a 2-shift, 5-day, 40-hour week-

basis. Other basic systems on a 1-shift,

5-day, 40-hour week basis.

• PCC and PAC will be developed for

selected systems when warranted by
production status, costs and mission re-

quirements.

• Emergency production plans will be

developed to facilitate going to emer-

gency schedules as fast as possible with

a minimum disruption of effort.

• Plans will be maintained to rapidly

reprogram alternate production support

in case of an attack that destroys cur-

rent capacity.

Limit on Finished Stocks

USAF spokesmen emphasized that

weapons placed under the PAC program

must be beyond the stage where exten-

sive engineering changes are expected.

In the case of weapons under PAC, the

contractor will be allowed to make ad-

vance purchases of raw forgings and

similar unfinished parts but there will

be limits placed on the stocking of fin-

ished parts and assemblies. Raw form

purchases may go up 5 to 10%.
In the case of PCC items, it is as-

sumed that subcontractors will be lost

and there will be severe industrial dam-

age.
. ,

Normal inventory will be maintained

with the idea that the manufacturer

will be able to get the greatest possible

return from what is on hand. He
will be expected to utilize test air-

craft. expedite delivery of weapons on

the line and do anything else possible

to get airplanes into operation.

It is not anticipated that the readi-

ness program will add materially to

USAF costs. In fact, spokesmen say,

one of the major goals is to cut ex-

penses and get maximum mobilization

from the available money and mach-

Another major USAF aim is to get

away from tools in dead storage, put

the most efficient tools in operation to

keep the “hot base” in its most useful

condition.

Secretary Quarles ordered an immedi-

ate review of all current and emer-

gency production of weapons and sup-

porting systems. He said adjustment to

the new policy “is to be accomplished

as rapidly as possible but with due re-

gard to economic considerations and

the various adverse effects of sudden

Renegotiation Act and Profits:

Analysis Minimizes Net Worth Factor
Washington—An analysis of the net

worth factor in renegotiation empha-

sizes that taking away as excessive profit

everything above a supposed reasonable

return on net worth would be a sharp

departure from any former practices

and a disregard of the intent of Con-
gress.

The analysis was prepared by John T.

Koehler, who served as chairman of

Ihc Renegotiation Board from 1951 to

1953. and Philip Nichols, Jr., general

counsel of the board from 1951 to

1954.

Both arc now practicing law in

Washington.

The aircraft industry in particular

has been puzzled by actions of the

Board which demonstrate a new and

tougher policy on excess profits. The
Board has not publicly released in-

formation on its facts and reasons in

recent redeterminations, causing specu-

lation that net worth may now be given

more weight than formerly. Emphasis
on net worth would strike hard at the

aircraft industry since a substantial part

of the facilities used by most aircraft

companies is government-furnished.

The percentage of profit based on net

worth accordingly soars.

Renegotiation Act History

Koehler and Nichols traced the his-

tory of the 1951 act which now gov-

erns renegotiation actions:

"The 1951 act was first drafted and

introduced with a capital and net worth

factor reading the same as that in the

1943 act. No doubt it was the in-

fluence of the Brewster (former Sen.

Owen Brewster) which led the Ways
and Means Committee of the House to

revise its statement of the factor to read

as follows: ‘Reasonableness of return

on net worth with regard to the amount
and source of public and private capital

employed. . .

.’

“Later on the word 'particular' got

to be inserted before the word 'regard.'

with what effect on the meaning we
have never been able to ascertain. How-

ever. had the language of the House

bill become law, there would have been

a plain mandate to attempt to deter-

mine the reasonableness of return on

the contractor's net worth in every case,

and to give it more weight than any

such determination had been given in

World War II.

Investment Incentive

“But the Senate Finance Committee
disagreed with the House bill. The
committee took out the words “reason-

ableness of return on,” giving us the

factor as we have it today. The com-

mittee explains that it believed the

House bill was too restrictive, since the

reasonableness of return on net worth

might not in too many cases be an ade-

quate measure of fair profits. The
Finance Committee bill was enacted

into law; it follows that, to say the

least, there is no present mandate to

change prior practice concerning capital

Both lawyers noted that consideration
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Chessie Takes to Air
Keeping pace with modern executive transportation, the Clicscpeakc and Ohio Railway
has taken delivery of the DC-3 it has leased from Capital Airlines. “CKO's own plane

will enable our officers to cover more efficiently over 5,000 miles of railroad operations,”

said Walter (. Tnohy, the railroad’s president. Tuohy (right) is shown at delivery ceremony
with Capital’s President James H. Carmichael.

must be given to the rate of return on
net worth. This is to afford a proper in-

centive for the investment of equity

capital. But the contractor must be
allowed enough return on his debt capi-

tal. they said, to afford the contractor

incentive for running into debt and
risking the loss of equity capital.

"There will be cases when the rate

of return on net worth will be so high
that it will |ivc cause for inquiry, but in

have to remain at a high level to avoid

doing violence to other factors which
are of paramount importance.” Koehler
and Nichols noted.

Both renegotiation experts feel that

the board should feel free to disregard

the return on net worth altogether in

• When it believes that the book net

worth is misleading as to the contrac-

tor’s actual assets.

• When it cannot make a reasonable

allocation of net worth between rene-

gotiable business and other business.

• When the capital and net worth em-
ployed in the business do not afford a

measure of the contractor's capacity to

contribute to the defense effort.

The Renegotiation Act requires that

the board, in determining excessive prof-

its, must give favorable recognition to

the efficiency of the contractor and
take into consideration these five fac-

• Reasonableness of costs and profits.

• Net worth.

• Extent of risk assumed.

• Contribution to the defense effort.

• Character of business.

“Congress has required that net

worth be given consideration,” Koehler

and Nichols said. "It has not required

that this consideration be given such

emphasis that other and more impor-

tant statutory factors be subordinated.”

NSIA Views

Meanwhile, the National Security In-

dustrial Assn., which serves as a link

between the Armed Forces and indus-

try. criticized that returns on net worth

arc not reliable standards. NSIA said

their use tends to stifle incentives for

engineering accomplishments, technical

resourcefulness, careful cost control, fair

and reasonable pricing and general over-

all efficiency.

NSIA claims the present emphasis on
net worth favors inefficient contractors.

They cite this example: X company
sells a product for SI and by efficient

methods makes SI 00,000 on a net

worth of 5200,000. Y company sells

the same product for SI.2 5. Because it

is inefficient and ultra-conservative in

the employment of capital resources, Y
company makes only 5100,000 on a net

worth of S 500,000. The efficient X
company has a return of 50% on net

worth, putting it within the danger

zone for renegotiation refunds. Ineffi-

cient Y company has a 20% return and

is well below the 50% danger point.

NSIA also made these specific criti-

cisms of returns on net worth as a
measure of profits:

• They do not provide equitable stand-

ards for comparison.
• They do not take account of replace-

• They do not measure contributions to
the defense efforts.

• They de-empliasize the risk factor.

• They do not treat all capital funds

New Lockheed Facility

For Nuclear Research
A large laboratory and two atomic

reactors will be the key installations in

a new facility Lockheed Aircraft Corp.,

will build to conduct nuclear research

related to atomic-powered aircraft.

The new research center will be lo-

cated at Marietta, Ga. (AW, Dec. 19.

1955, p. 9) on a heavily wooded site

10 miles square with elevations running

from sea level to 2,000 ft.

Informed sources say the laboratory

and reactors will be widely separated

and be serviced by a narrow gauge rail-

road which will be controlled remotely.

The entire outlay for the new facility

will cost between 510 million and 520
million.

Lockheed would make no comment
on the subject, but research at the

facility presumably will be conducted

under a preliminary design study con-

tract on nuclear-powered aircraft with

the Air Force. Lockheed first an-

nounced the contract in October, 1955.

In addition to studies of radiation

patterns of structures and equipment
subjected to atomic exposure, scientists

at the new facility reportedly will in-

vestigate factors relating to pilot and
ground crew protection and how waste

products of fission will be handled.

They also will consider problems inher-

ent to the protection of populace in

the event of a plane crash.

Contract for the design of the new
facility has been awarded by Lockheed's

Georgia Division to Vitro Corp., which
is well established in the nuclear and

power-generating fields. Work on the

plans was started recently. It is esti-

mated that full design of the new
facility will take from eight months to

At Lockheed’s California Division in

Burbank, a staff of physicists and engi-

neers are at work to provide Vitro with

standards and technical assistance on

problems principally relating to shield-

ing and methods of handling materials.

In effect, these technicians are telling

the architect what they want in the

“house" being built for them.

The physicists and engineers will be

transferred to Lockheed’s Georgia Di-

vision sometime before the completion

of the facilities.
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Aeroflot Offers Promptness But No Frills

So far as I could judge from my pas-

senger’s vantage, the pilots were all

sensible men who revved up their en-
gines before taking off, who flew be-

tween 6,000 and 10,000 feet above sea

level and who planned their flight paths

so as to fly over water and through
mountain valleys rather than directlv

over jagged ranges.

In every way. the Soviet flight crews
seemed to know what they arc doing
and to be just as anxious to land safely

So far as I could judge, simplicity

and economy were the keynotes of

Aeroflot’s planning and service, sub-
ordinate only to safety. None of the
planes I took had safety' belts, less than
half had stewardesses, and on none did

I get anything to eat or drink. All the

planes I took were essentially the same-
two engine aircraft carrying a maximum
of 21 passengers in seven rows of seats.

PASSENGERS carrying their own luggage disembark from Aeroflot Ilyushin 12 at Moscow’s
Vnukovo Airport. Vnukovo runways are paved but in smaller cities Aeroflot pilots land on
dirt strips. Soviet air travel is a simple matter for foreigners, but it is a different story for

the Russians who arc faced with the priority system and a lack of ground transport.

Traveler reports: Soviet pilots are competent,

blit passengers must fly without safety belts.

By Harry Schwartz

In Moscow one day last fall, a very

jittery American correspondent (this

writer) got ready for his first ride in a

Soviet airplane. As he packed his bags,

his mind dwelt morbidly on the news
item of a few weeks earlier that told

of an entire group of Norwegian women
killed in a Soviet plane crash. He re-

called the stories he had read and
heard about Soviet pilots who took off

without warming up their engines and
who never flew higher than 500 feet

above the ground, if that much. The
American wondered why he'd ever

been so crazy as to get into a business

that required him to face the prospect

of a 500-mile flight in a plane belong-

ing to Aeroflot, the Soviet airline.

A month—and more than 5,000 air

miles in Aeroflot planes—later, this

writer met an even more newly arrived

American in Moscow. When that neo-

phyte began expressing trepidation

about the wisdom of flying Aeroflot,

this writer was amazed to hear himself

saying, “Don't be silly. You’ll be just

as safe as you'd be on American Air-

lines or KLM. Aeroflot, that’s a real

good airline, even if it does omit all the

trimmings.”

My conversion, if it can be called

such, was the product of a simple set

of facts. Every one of the half dozen
Aeroflot planes I took started its flight

on time and landed safely at my desti-

nation on time or within five minutes
of scheduled arrival time.

with an aisle separating the pair of seats

on the left facing the engine from the

single seat next to the right window.
The schedules said two types of planes

were being used, Ilyushin 12s and Ilyu-

shin 14s, but to my novice eve all the

planes looked identical. Certainly, Aero-

flot has no problem of stocking replace-

ment parts for a half dozen or dozen

different types of planes of different

makes, sizes, speeds, etc. That must
save a lot of money.

If a passenger gets airsick, Aeroflot

planes carry bottles of mineral water

which its stewardesses seem to regard

as a specific for airsickness. Anything
else the passenger cats or drinks on the

plane, lie brings himself. Aeroflot feels

its obligation to the inner man is satis-

fied by providing restaurants—good
quality ones by Russian standards but
sloppy by ours—at its airports and by
planning its long-distance hops so there

are meal stops for breakfast, lunch and
dinner, as appropriate. For passenger

entertainment aboard the plane, there

arc Soviet magazines which the stew-

Exclusive Report

This article on th service and com-

petencc of Russia's tatc-owncd airline

by Harry Schwartz. iccialist on Soviet

affairs for the New Y rk Times, who re-

centlv returned from five-week tour of

the Soviet Union. Ic traveled more

than 5.000 air-miles o cr Aeroflot routes.

ardess—if any—distributes. Most of the

passengers prefer to go asleep, however,

or to watch fascinated as the cabin

altimeter records the fluctuations of

the plane’s vertical position throughout

the journey.

For the American or other foreign

visitor to the Soviet Union, traveling

on Aeroflot is duck soup. Intourist,

the Soviet travel bureau, attends to all

the details. It buys the tickets and
delivers them to the passenger. It pro-

vides a private automobile to take the

foreigner and his baggage to the air-

port, as well as a special airport waiting

room where be can wait comfortably.

When the plane lands, there’s an In-

tourist man and automobile waiting to

whisk the foreigner off to his hotel.
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baggage and all. It's quite simple.
For the Soviet citizen, it isn’t quite

that simple. Soviet citizens flying on
Aeroflot planes are a motley group of
people, varying from engineers and
doctors to army privates. Most of them,
so far as I could learn from my conver-
sations on planes, were traveling on
"komandirovfca,” that is on business
for some government agency or other.

But. unless they are important enough
to rate their own private car, they
seem to have problems getting them-
selves and their baggage to and from
airports. There were no Carey limou-
sines or buses—or anything resembling
them—visible at any of the airports

where f stopped. Taxis seem to bear
some of the load, however. For people
traveling privately, Aeroflot normally
has at least a small office in the down-
town section of each citv and people
can go there to buy tickets.

'No Show' Soviet Style

Baggage. I should add, isn’t normally
a problem for the Russian passengers.

The limit is 10 kilograms (22 lb.), and
I never saw a Russian with anything
like that amount or paying an excess-

baggage fee. Women passengers usually
carry big handbags, and the men fre-

quently have large briefcases. For the
foreigner, however, this limit is severe.

I had to pay overage on every flight.

Judging by some of the conversation

I overheard before some of my planes
took off, Aeroflot has the "no show”
problem too, without having anything
like the elaborate "standby” system
available as balancing factor. Tire "no
show” problem must be particularly

serious because Aeroflot's passenger ca-

pacity is relatively insignificant com-
pared to the size of the country and
of its population. At a guess, I would
judge that Moscow—the air center of

Russia-has less air traffic daily than
Cleveland or Detroit. In the summer-
time, Aeroflot docs reach pretty much
all over the Soviet Union—or at least

all major cities. But after Sept. 30

and until late spring, only main lines

operate and even such major cities as

Kiev and Odessa, Erevan and Baku are

without direct plane connections. Tire

Russian winter, after all, is very severe,

and Aeroflot apparently prefers to con-

centrate its routes on operating a few
major routes as safely as possible during

the long winter season.

The shortage of plane seats during

summer or winter creates a problem of

distribution, of course. This is particu-

larly true because Aeroflot's rates are

competitive with those of Soviet "soft

cars’—the Russian equivalent of Pull-

mans but not nearly as comfortable-
while Aeroflot planes average five or six

times the speed of the 30 mile an hour

"expresses” which run on Soviet rail-

ways. “Locals”—of which Soviet rail-

ways have many, even on long distance

runs—seem to average 1 5 miles an hour.

Just how they solve the distribution

problem I couldn't find out, except that

certain groups of people have overriding

priorities. One sign I saw at the Minsk
Airport listed these three top priority

groups of applicants for plane tickets:

members of the Communist Party Cen-
tral Committee, members of the Su-
preme Soviet (Russia's legislature), and
M.V.D. (secret police) field investiga-

tion chiefs. There may well be a black

market in plane tickets; there is in

everything else that’s scarce.

Soviet Airports

By American standards, Soviet air-

ports are small and have rather limited

facilities for passengers. There’s noth-
ing like the maze of shops and services

available at Idlewild or LaGuardia for

the passenger who takes off from, or
arrives at, Moscow's Vnukovo's airport.

Vnukovo, at least, has paved runways.
Airports at smaller cities don’t always
have them, but Soviet pilots seem to be
quite experienced at landing their

planes on ground an American pilot

would consider a cowpasturc or worse.

Curiouslv, some of those landings I’ve

participated in have seemed smoother
than those I've made in some DC-6s
landing at big-city American airports.

To sum up: If what you demand
from an airline is that it gets you from
one place to another relatively fast as

compared with competitive means of

transport, and with a high safety factor,

then Aeroflot would seem to fit the bill.

But if you like the comfort of big planes

riding at 20,000 feet, pretty stew-

ardesses serving steak dinners and
champagne gratis, then keep away.
Aeroflot considers those things "bour-

geois frills” and it "ain’t” having any,

at least not so far.

Aircraft Employment
Reaches 755.800
Employment in the aircraft manufac-

turing industry in October reached 755.-

800 of which 514.900 were production

workers, according to the Bureau of

Labor Statistics.

The Bureau reported an increase in

employes during October for all cate-

gories of the aircraft industry: 489,300
workers with airframe builders: 144.900,

aircraft engines and parts; 13,600, air-

craft propellers and parts, and 108,000,

other aircraft equipment.

The average work week also increased

during the month to 41.4. Longer
hours and a 2-cent rise in hourly pay

brought the average weekly pay of air-

craft production workers to S91.49, al-

most S6 more than in October 1954.

The mililaiy services had an unobligated balance of $14.1

Military 2SI,ti£T’“*
'"d ’ u,d'd

Aviation
r . by more than $104 million. This was primarily due to USAF's
runds showing of $284 million net in cancellations. It was offset by

Navy contracts of $250 million over cancellations during the

period.

OBLIGATIONS
(000 Omitted)

EXPENDITURES
(000 Omitted)

Unobligated

Oct 31 Nov.V

Unexpended

Oct 31 Nov“'

Aircraft, Engines, Parts

Air Force -283,929 9,155,771
Navy 249,602 3,045,179
Army 60,790 300,110
MDAP -9,188

TOTAL -104,305 12,501,060

1,750,310 13,589,566
546,501 5,476,086
32,424 447,119
10,648 470,363

2,339,883 19,983,134

Guided Missiles

Air Force 34,779 1,022,756
Navy 95,392 230,300
Army 108,714 330,936

TOTAL 238,885 1,583,992

155,550 1,425,339
51,899 503,074
85,815 919,291

293,264 2,847,704

Electronics « Communication
Equipment

Air Force 16,215 820.178
Navy 29.432 182.552
Army 7.086 189,257
MDAP 11.655

TOTAL 64.388 1,191,987

166,755 1,450,135
28,915 339,150
32,559 535,528
21,255 -2,269

249,484 2,322,544
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Democrats Ready Aviation Investigations
By Katherine Johnsen

Washington—Tlie Democratic-con-

trollcd Congress has marked the De-
fense and Commerce Departments for

frontal attacks in this Presidential elec-

tion year, and the aviation industry will

be in the midst of the battle.

The day after Congress opens-on
Jan. 4-Sen. Mike Monroney (D.-Okla.),

chairman of the Commerce Aviation

Subcommitte, has scheduled hearings

on the firing of Fred B. Lee as Civil

Aeronautics Administrator. Monroney
has already made it clear that the hear-

ings will go far beyond Lee's dismissal

into charges that this was only one
move in a general plan of Under Sec-

retary of Commerce Louis Rothschild

to control not only CAA but also the

Civil Aeronautics Board. Monroney will

also challenge the appointment of

Joseph Minnetti on two grounds: that

he is dominated by Rothschild and
that lie is only superficially a Democrat.

Under the 1938 Civil Aeronautics Act,

the Board position formerly held by
Josh Lee must be filled by a Democrat.

Plan of Attack

The congressional attack on the De-
fense Department will take two tacks:

• Failure to adequately increase military

strength in order to make budget sav-

ings so that the Administration could

produce a balanced budget.
• Failure to make adequate savings in

the defense budget by controlling the

military procurement profits of big

business. Rep. George Mahon (D.-Tex.),

Chairman of the Military Appropria-

tions Subcommittee, expressed the

temper of the Democratic Congress last

May, a temper held in abeyance until

. “The profits of aircraft manufacturers

have been soaring as though they were

jet propelled . . .

"They have in some instances reached

supersonic speeds. The taxpayer is be-

ing taken for a merry ride. . . . The
Secretary of Defense is a genius in the

field of business and management, but

it he has knocked any heads together

in industry in an effort to get defense

costs down to reasonable levels through

better contracting I have not heard

The Democratic attack on military

profits contracts will be primarily aimed

at the big business management of

Defense Department, notably Secretary

of Defense Charles Wilson, but defense

contracts, primarily aircraft contractors,

will also be investigated. Here is the

investigation schedule:

• House Armed Services Investigating

Subcommittee will open public hearings

early in January, calling in each air-

frame manufacturer, aircraft engine

manufacturer and major aircraft sub-

contractor to determine the results of

Defense Department procurement poli-

cies on the profits and valuation of the

companies. The expansion of the indus-

try, necessary to achieve a 137-wing

Air Force, has resulted in aircraft stock

The subcommittee is headed by Rep.

Edward Hebert (D.-La.). It is being

guided bv Rep. Carl Vinson (D.-Ga.),

chairman of the full committee and the

congressional veteran on profits investi-

gations, reportedly with the full ap-

proval of House Speaker Sam Ravbum
(D.-Tex.).

Tire subcommittee says that its in-

terest is to present to the public an

over-all picture of the position of the

aircraft industry as a result of Defense

Department procurement policies.

• The House Appropriations Military

Subcommittee, which will begin hear-

ings on the Fiscal 1957 defense budget

in closed sessions in February, has al-

ready announced one of its primary

areas of questioning: the percentage

profits of aircraft manufacturers based

on net worth.

• The Defense Department, as a result

of a congressional directive, is due to

publish a listing of the 100 biggest de-

fense contractors for the periods from

January through June of 1955, and from

July, 1950 (the start of the mobilization

period), through June 1955. Investiga-

tions into the concentration of defense

business arc on the agenda of the Senate

Preparedness Investigating Subcommit-

tee headed bv Sen. Lyndon Johnson

(D.-Tex.), the Senate counterpart of

the Hebert Subcommittee of the

House. The Small Business Commit-

tees of both houses also are closely fol-

lowing the concentration of defense

business.

• Senate Small Business Committee will

open hearings on Thursday on its find-

ings that Defense Department tends

toward negotiated contracts and away

from competitive bid contracts.

Democratic View

Sen. Stuart Symington (D.-Mo.),

former Secretary of the Air Force, has

taken, and undoubtedly will continue

to take, the lead in Democratic criticism

of the Administration for making mili-

tary strength—Marine and Army ground

forces with airlift support as well as

USAF strength-a pawn to budget con-

siderations.

Democrats, unimpressed with De-

fense Secretary Wilson's recent an-

nouncements that the new money
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request for Fiscal 1957 will exceed

Fiscal 1956 appropriations by S2 billion

and that planned expenditures in Fiscal

1957 will exceed those of Fiscal 1956,
view the situation this way:
• Expenditures, the Administration is

holding these down in Fiscal 1956,
which ends June 30, 1956, for the ex-

press purpose of paving the way for a

balanced budget and tax reductions in

the election year.

• Appropriations. With a big appro-

priation for Fiscal 1957. available July

1, 1956, the Administration will have

a huge fund available for contracts in

key locations during the crucial closing

months of the 1956 presidential clec-

On the matter of Defense Depart-
ment holding down spending during
Fiscal 1956, Democrats have this to

show: During the first four months can-

cellations of aircraft contracts exceeded
new contracts by S284 million.

The development occurred despite a

report approved by House and Senate

directing that obligations and expendi-

tures for aircraft should be "accelerated

to the extent possible consistent with
proven technological developments and
efficient application.”

Three key senators on civil aviation

face re-election this year, so far without
opposition. They are:

• Sen. Warren Magnuson (D.-Wash.),

chairman of the Commerce Committee.
Gov. Arthur Langlie and Under Secre-

tary Commerce Walter Williams have
been mentioned as possible Republican
opponents, but neither has indicated

anv intention. Magnuson defeated Wil-
liams bv a wide margin in the 1950
election.

• Sen. Mike Monronev (D.-Okla.),

chairman of the Commerce Aviation

Subcommittee.
• Sen. George Smathers (D.-Fla.),

chairman of the Special Commerce Sub-
committee on International Aviation.

Former Sen. Claude Pepper, defeated

by Smathers in 1950, has said that

he will run for a Senate scat in either

1956 or 1958.

After the opening attack, led by
Monronev and directed at Rothschild,

the Commerce Aviation Subcommittee
is scheduled to take up the following

• An independent Civil Aeronautics

Administration. Monronev has an-

nounced that he will sponsor legislation

separating CAA from Commerce. The
industry generally, including scheduled

and non-schcduled airlines, arc expected

to take the position that upsetting the

organization now would result in more
harm than good. Air Line Pilots Assn.,

though, will support the independent
CAA plan.

• New Washington National Airport.

On this issue. Rothschild and Monronev
are headed for another collision of

view points. Rothschild wants to set

lip a tri-state authority to operate a

second airport for Washington. Mon-
ronev takes the position that the delay

involved in this would result in thor-

oughly inadequate facilities to meet the

needs of a few years hence.

• Less presidential authority. Legisla-

tion limiting the President’s authority

to veto Civil Aeronautics Board deci-

sions to the foreign relations and na-

tional defense aspects of international

route cases apparently will have clear

sailing through Congress.

The White House is understood to

favor the measure. This would elimi-

nate White House jurisdiction over

routes to territories completely.

• Permanent Alaska routes. Magnuson
null push legislation to give the two
carriers— Pacific Northern Airlines and
Alaska Airlines—permanent certificates.

This will probably open consideration

of permanent certificates for helicopter

services. The committee took the posi-

tion last year that there should be a

further trial period for helicopter serv-

ices before permanent certification.

• Industry representation on interna-

tional bilateral airline negotiations. The
special subcommittee headed by Smath-

ers will hold hearings early in the ses-

sion on the German bilateral agreement.

A report calling for industry' representa-

tion on international negotiations is ex-

pected. The recommendation already

has the support of CAB Chairman Ross

Rizlcy.

Air Force to Study

Radiation Effects

A new atomic radiation test cell,

which will be used to gain information

about the behavior of aircraft materials

and equipment under neutron and

gamma ray bombardment, will begin

operations within the near future at the

Wright Air Development Center’s ma-
terials laboratory. A maximum of 19,-

000 curies of gamma radiation (from

the largest single source of Cobalt 60

in the country) can be imposed upon
tested objects in the 1 8x7x1 2-ft. shield-

ed working space. This could simulate

the environment of equipment in the

vicinity of the reactor of an atomic-

powered aircraft.

Some of the effects of radiation which
will be studied in the $140,000 facility':

• Tendency of lubrication oils to change

viscosity and carbonize.

• Darkening and bubbling of trans-

parent plastics.

• Interference with the operation of

transistors and gas filled tubes.

• Deterioration of electrical insulation.

• New methods of vulcanizing rubber.
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European Aviation Group Forms,

Plans to Increase Air Traffic

First session of the European Civil

Aviation Conference ended last month
at Strasbourg, France, with agreement

on a constitution and future working

methods.

The constitution provides for the

conference to call its own meetings and

fix its own agenda. It will hold annual

plenary sessions, the main task of which

will be to review the development of

intra-European air transport in order

to promote coordination, better utiliza-

tion and an orderly development of

traffic.

Close liaison will be maintained by
the Conference with the International

Civil Aviation Organization. Financial

arrangements for the conference will be
considered at a meeting to be held

concurrently with the 1 0th session of

the ICAO assembly at Caracas, Vene-
zuela, in June 1956.

Representatives from 18 European
countries met at the first session of the

conference, which was called by ICAO
on Nov. 28, 1955. The conference

elected Pierre Nottct of Belgium as

president, and Luis de Azcarraga of

Spain, Alf Heum of Norway and

Antonio Ambrosini of Italy as its three

vice presidents.

First order of business was a discus-

sion of the need for standardization of

regulations and a streamlining of eco-

nomic arrangements in Europe. Three
reasons were advanced in support of

better coordination and liberalization

of the European air transport system.

• Frequency of services is still relatively

low on European networks.

• Utilization of aircraft is lower than

on the U. S. domestic routes.

• Revenue-producing ability of Euro-

pean airlines is considered poor.

A lengthy exchange of views took

place in connection with a multi-lateral

agreement for intra-European scheduled

services and recommendations for an

orderly solution of the problems in-

volved in the interchange of aircraft

and in helicopter services.

The conference prepared a draft

multi-lateral agreement for solution of

the problems involved in the organiza-

tion of the non-scheduled sendees in

Europe. This agreement would estab-

lish freedom of operation for non-
scheduled European airlines in the fol-

lowing categories:

• Aircraft engaged in humanitarian or

emergency missions.

• Transportation of passengers in air

taxis—minimum seating capacity of six

passengers.

• Charter flights when there is no re-

sale of space.

• Any flights which have a maximum
frequency of once a month.
• All freight and passenger operations

between regions which have no rea-

sonably direct connection by scheduled

sendees.

The delegates were split on how to

substitute a multi-lateral agreement in

place of the present bilateral agree-

ments in Europe for exchanging com-

mercial rights of intra-European sched-

uled air services.

Some delegations emphasized that

more promising immediate results

could be obtained by concentrating on

"cooperation between airlines” and that

the role of governments should be

limited to the facilitation of such co-

operation. They pointed out that, in

fact, some major airlines already have

made considerable progress in cooperat-

ing during the last 18 months.

Other delegations expressed the

opinion that cooperation “in the two

levels of governments and airlines” is

the policy which would best obtain

the greatest improvement in the situa-

tion. They' wanted a fonnal declaration

by the states that were represented that

they favored direct sendees between
states and would refrain from opposing

the establishment and operation of air

sendees of other member states unless

they considered such sendees actually

harmful to their own national airlines

or decided that they did not serve the

best interest of the users.

The conference also exchanged views

on the problems raised by the develop-

ment of helicopter sendees and heli-

ports. It was decided that improve-

ments are needed as far as operating

economy, safety, all-weather operation

and noise reduction arc concerned.

The question of helicopter sendees will

be on the agenda of the next ICAO
air navigation meeting in the European-

Mediterranean region.

Regarding the interchange of air-

craft, the conference proposed an ex-

amination by a “study group.”
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THE RECENT ARDC-Industry Conference in Baltimore was attended by 450 persons.

Among them, 1. to r., W. J. Pattison, Garrett Corp.; W. H. Wilson, Ha/.cltiiu Electronics

Corp.; W. E. Barbour, president, Traccrlab Inc.; Rear Adm. W. A. Schoccli. BrtAcr.

ARDC-Industry Conference

Prop Phasing Cuts

Noise in Transports
A new answer to the problems of

cabin noise and vibration is being pro-

vided bv the nation's three manufac-
turers of large propellers—United Air-

craft’s Hamilton Standard Division,

Allison's Aeroproducts Operations and
Curtiss-Wright's Propeller Division.

The new development not only keeps

all propellers turning at the same rpm.
(the basis of prop synchronization), but

keeps them in a specific angular rela-

tion to each other. It is called Synchro-

phaser. Phase Synchronizer and Syn-

chrophasing Device, respectively, by
the three companies.

Hamilton Standard says Synchro-

phasing provides two major benefits;

It appreciably reduces cabin noise and
vibration, and also makes residual noise

more acceptable to the human ear.

Instrumented flight tests with Synchro-

phasing on a Super Constellation and
a DC-7 showed cabin noise reductions

of as much as 16 decibels, according

to Hamilton Standard. On a Convair

340, noise reduction varied from four

to 1 5 db. through the cabin. Personnel

aboard a test plane thought the reduc-

tion in vibration was more soothing

than actual noise reduction, the com-
pany says.

Synchrophasing will be installed on
Trans World Airlines’ new 1649

A

Super Constellations. The Aeroprod-

ucts’ Phase Synchronizer system is

going into American Airlincs’_ and

Eastern Air Lines’ turboprop Electras.

Here is how Hamilton Standard's

Synchrophaser works:

One propeller is selected as a master

and the other three (on a four-engine

ship) arc slaved to it.

A magnet is installed on each pro-

peller and a coil in each engine nacelle.

When a magnet passes a coil, it sets

up a voltage pulse. This impulse travels

to an electronic control which compares
the time of the impulses from each

nacelle. If the timing of the pulses

differs from that of the master pro-

peller, the difference is registered and
corrected, keeping propellers in phase.

The synchrophaser has a range limit

of 20 rpm. to prevent slave props from

stopping in case of master engine failure.

Hamilton Standard says the device will

maintain phase relationship within 15

deg. Weight for a four-engine installa-

tion is 60 lb.

Hamilton Standard says it originally

developed Synchrophasing 10 years ago,

logging more than 500 hours on a

Navy PB4Y, but shelved the idea be-

cause of lack of customer interest. The
project has been revived now because

of the increased noise and vibration

problems stemming from today’s more
powerful engines and larger propellers.
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Triple duty... or? the double!
here's a typical day's work between naval air stations for the convair-built r4y,

THE THREE-IN-ONE TRANSPORT THAT CONVERTS IN MINUTES...

m ,54 C600 44 P4SSENQERS NORFOLK TO »»™ S— »

1245 12500 LBS HI GH PRIORITY CARGO^ MEMPHIS TO NE« ORLEANS..

•

EW RAY 1750 21 LITTER PATIENTS MEW ORLEANS TO CHICAGO..

CONVAIR



built for the hands
that build airplanes

Here’s the one hand tool that works

on 80% of all aircraft wiring. AMP's new T-Head
Tool crimps terminals and connectors

in both 22- 16 and 16-14 wire size ranges. Crimp-

ing jaws are color coded to match

AMP color coded terminals and connectors and

each crimp is branded with AMP’s
Proof-mark of Quality.

A special take-up device holds ter-

minals and connectors firmly for one handed

operation of the tool. Then AMP’s
Certi-crimp ratchet takes over and prevents the

tool from being opened until the crimp

is completed. The tool is adjustable for all air-

craft wire insulation thicknesses and

is balanced for less operator fatigue regardless

of the size of the operator’s hands.

of amp'a

opruKLck fo Vettm Wudng AMP
AIRCRAFT- MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada; AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada

USS X-l, Fairchild’s Midget Submarine

THE NAVY'S FIRST midget, with airplane-like dual controls, was built in aircraft bangar. left, and tested in Long Island Sound.
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New Design Changes on Navy’s Supersonic

Latest detail design changes in the

F11F-1 Tiger reflect Grumman's con-
" ’ ' '

' n with the super-

c fighter,

Most obvious recent alteration is in

the geometry of the vertical tail, which

has now a reduced taper ratio and over-

hangs the tailpipe exhaust.

Wing fences, which originally ex-

tended from leading edge to just ahead

of the spoiler lateral control system, now
start well behind the leading edge,

about on the extended trailing edge of

the droop-snoot flaps. Shape of the

fences now is trapezoidal.

Third airplane off the line (No.

138606) has been assigned to Grum-

man's Experimental Dept, for develop-

ment work. Current configuration of

the plane, which is also the latest pro-

duction layout, is shown on this week's

That aircraft also has been flown

with and without wing fences, the four

20-inm. cannon and the new vertical

tail.

Earlier changes made to the Tiger’s

area-ruled shape include:

• Lengthened nose, for increased fine-

ness ratio and reduced drag.

• All-clear canopy, replacing the experi-

mental unit which had a metal aftcr-

• Revised duct inlet contours, with a

boundary-layer separator plate added.

The experimental Tiger first flew

July 30. 1954: before its fourth flight,

which was a public demonstration (AW
Aug. 16, 1954, p. 381), the plane had
been supersonic under the control of

project pilot C. H, (Corky) Meyer.

Birth of the Tiger resulted during

an engineering staff meeting early in

January 1953. By April, the Navy had
written Grumman a letter of intent, and

Design 98 was underway. Assembly was

well advanced by March 1954, and the

first complete Tiger went from the ex-

perimental shop to the hands of the

hangar crews on July 19. Production

has continued since.
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AVIONICS

STABILIZED PLATFORM, made by Eclipse-Pioneer. Smaller units have been developed.

Inertial Navigation: Out of the Laboratory into Missile Systems
By Philip Klass

Inertial guidance, the automatic navi-

gation technique which will guide the

intercontinental ballistic missile to its

target, is moving rapidly from the labo-

ratory stage into operating hardware.

Although originally developed for

use in long-range missiles, such as the

North American Navaho, and piloted

aircraft, an adaptation of the inertial

guidance technique may find future use

in overseas airliners and short-haul heli-

copters.

Inertial type of guidance and naviga-

tion systems offer several significant ad-

• Invulnerability to enemy jamming.
• No ground facilities required.

• No radiation emitted, preventing

enemy detection.

With the present state of the art, an
inertial system may weigh anywhere
between 75 and 2,000 lb., depending
upon its intended use, required ac-

curacy and duration of the mission.

Although many of the basic inertial

system components, such as gyros, ac-

celerometers, computers and servo sys-

tems, have long been used aboard air-

.

craft, these familiar devices arc a far

cry from those required for inertial

navigation systems.

The instrumentation accuracy needed
to give inertial guidance systems even
moderately acceptable performance is

equivalent to the extreme precision nor-

mally found only in research laboratory

standards. However, an airborne inertial

guidance system must operate in the

extremes of temperature, vibration and
shock encountered in high-speed aircraft

There can be little doubt that the

art of inertia] guidance instrumentation

has made significant strides in the past

several years, although details on spe-

cific devices are obscured by military

security. With an increasing amount
of the nation’s top scientific effort go-

ing into inertial developments, even
more progress can be expected in the

next several years.

One evidence that inertial systems are

fast coming of age is the growing num-
ber of companies and organizations now
active in a field which did not even
exist 10 years ago. Today, the list in-

cludes: A.C. Spark Plug, American
Bosch Arma Corp., Bell Aircraft Corp..

California Institute of Technology's Jet

Propulsion Laboratory, Dvnatrol Corp.,

Federal Telecommunications Labora-

tory, General Electric, General Precision

Laboratories, Kcarfott, Litton Indus-

tries. Massachusetts Institute of Tech-
nology. North American Aviation and
Sperry Rand.

North American's Autonetics Divi-

sion and MIT’s Instrumentation Lab,

under Dr. C. S. Draper, are two of the

oldest groups in the inertial field. MIT
generally is considered a fountainhead of

know-how in the field, and several firms?

like A.C. Spark Plug and Minneapolis-

Honeywell, work closely with Draper,

converting MIT ideas into production

In addition, there are many other

companies which are developing and/or
producing inertial guidance sub-systems

and devices, such as stabilized platforms,

gvroscopes and accelerometers. Lear and
Eclipse-Pioneer are in this category.

Any inertial navigation system is es-

sentially a form of dead-reckoning de-

vice. This means that the geographic

position (latitude and longitude or

equivalent) of both the starting point

and destination must be known and

must be set into the equipment.

It also means that inertial guidance

cannot be employed against a moving
target unless another type of target

seeker is used in the final homing phase

of the attack.

Once the information on starting

point and destination has been inserted,

and the inertial system has been placed

in operation, it is capable of determin-

ing and providing the following in-

• Geographic position of the vehicle.

• Ground vclocitv and track.

• Distance traveled and distance to

destination.

• Direction to destination.

• Attitude of the aircraft or missile.

No Simple Dead Reckoner

With such information, it is rela-

tively easy to design the system to pro-

vide control signals which can be fed

to the aircraft or missile’s automatic

pilot to automatically fly it to its des-

tination.

Inertial guidance should not be con-
fused with automatic dead-reckoning

(DR) computers, which have been in

operational use for some years. These
provide somewhat similar information,

but arrive at the solution using entirely

different imputs. This type of DR
computer is typified by the AN/ASN-6
made by Ford Instrument Co., and
similar devices made by Loral Elec-

tronics Corp., Eclipse-Pioneer and

The ASN-6 type of DR computer
works from essentially the same infor-

mation which a pilot or navigator

v.ould use if he were working out Ine

problem manually. Airplane speed is

obtained from a conventional airspeed

indicator, modified by external wind
velocity which is set in manually or

automatically by means of a Doppler
or other type radar.

Automatic DR computers which em-
ploy Doppler/FM radar to measure
ground speed are being produced by
General Precision Laboratories (AN/

NAVIGATIONAL ACCELEROMETER AND INTEGRATOR

ACCELEROMETER output is twice integ-

rated to determine distance vehicle travels.
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APN-66) and Rvan Aeronautical Co.

(AN/APN-67). The radar-measured

ground speed is integrated as a function

of time to provide aircraft displacement

from the starting point, and this in

turn is resolved into its north-south and
east-west components.

Without such a radar (ground-speed)

input, a DR computer is dependent

upon an accurate source of static-pitot

pressure for accurate airspeed measure-

ment. Tin's is difficult to obtain on

high-speed aircraft and missiles. Further-

more, accurate and continuous informa-

tion on the velocity and direction of

winds aloft is practically impossible to

obtain without external radiation to

measure drift or ground speed dircctlv,

with the consequent dangers of jamming
and detection.

The inertial navigator, on the other

hand, substitutes an entirely different

technique of measuring aircraft displi se-

men t. which eliminates the need for

measuring indicated airspeed and wind

velocity or drift.

Inertial Fundamentals

An inertial system is able to deter-

mine the displacement of the carrying

vehicle from its starting point by meas-

uring the accelerations of the vehicle

relative to the earth. It is possible to

measure these accelerations because of

the forces that result on the vehicle

and its inertial instrumentation.

Velocity' is the rate of change of

distance with time, and acceleration is

the rate of change of vclocitv with time.

By a reverse process, if a vehicle’s ac-

celeration relative to the earth can be

measured, a double integration of this

acceleration over a time interval will

give the total distance yvhich the vehicle

has traveled during that interval. Mathe-
matically, this can be expressed:

Dist. = ff(a)df
Suppose for example, that an auto-

mobile starts from rest, accelerates uni-

formly at 10 feet/sec./sec. and then

continues at a constant velocity. At
the end of five seconds, the car yvill

have covered a total of 125 feet and
then yvill be traveling at a constant

speed of 50 feet/ sec.

If the car sverc equipped yvith a

device capable of measuring acceleration

in the direction of the car’s motion,

consisting of a spring-restrained mass
as shown schematically (left), the sig-

nal generated by this "accelerometer”

would be proportional to the car’s ac-

celeration.

If this signal were fed to an “inte-

grator,” a device yvhich effectively

multiplies the acceleration by its time
of duration, the output signal from

this integrator would be proportional

to the car’s velocity, or 50 ft./ sec. in

the example cited. If this signal should

be supplied to a voltmeter, suitably

calibrated in feet, it would indicate the
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Precision, rotary, electro-mechanical

switching unit with precious metal

contacts for long life, low noise, trouble-

free operation. Contact cleaning device

extends life, permits low level switching

in some applications. Multi-pole units

with any number of contacts can be

furnished. Switching can be "make

before break” or "break before make"

distance traveled, just like existing

odometers now used in automobiles.

Basic Inertial Components

Accelerometers and integrators, some-

times combined into a single device,

usually form the basic sensing elements

of all inertial navigating systems. A
system designed for use in an aircraft

or missile, which has more than one

degree of freedom of movement and
which may flv in a variety of attitudes,

involves much more complexity and

sophistication than the simplified auto-

mobile inertial-navigator cited above.

For example, an airborne inertial

system usually requires:

• Two or three accelerometers to sense

aircraft/missilc motion in the north-

south direction, east-west direction and,

in some applications, in the vertical di-

rection. These accelerometers must be

extremely accurate over a wide range

of acceleration values, covering a range

of "several hundred thousand to one,”

according to one expert in the field.

Associated with, and sometimes a part

of the accelerometer, is an integrator

for summing up accelerations as a func-

• A gyro-stabilized platform upon which
the accelerometers are mounted, to

maintain them in a horizontal position

despite changes in vehicle position and
attitude. In this respect, the stabilized

platform may be viewed as a "miniature

airplane” whose attitude and heading

is stabilized by a conventional auto

Because an accelerometer cannot dis-

tinguish between vehicle accelerations

(which it should measure), and gravity

acceleration (which it should ignore),

even a slight out-of-horizontal position

of the accelerometer platform can intro-

duce serious errors. The platform must
also keep the accelerometers properly

oriented in azimuth relative to their

respective north-south and east-west

axes or other coordinate system em-
ployed. Extremely high-performance

servo systems are needed to maintain

the platform stabilized to the required

• A spherical-trignomctric computer,

capable of converting distance traveled

into corresponding changes in latitude

and longitude for the particular latitude

of the aircraft/missile. For example, a

distance of 60 nautical miles at the

equator corresponds to one degree of

longitude, but is equivalent to 1.4

degrees at a latitude of 45 degrees. The
computer also functions to compute

the distance and required heading

which must be flown to the destination.

• Special corrections must be intro-

duced to compensate for the fact that

the earth isn’t a perfect sphere, being

somewhat flattened at its poles. The
fact that a correction must be intro-

duced for this difference in earth radius,

which is only 1 3 miles in nearly 4,000,

is one indication of the accuracy re-

quired in inertial guidance. Another

correction is required for what is called

“Coriolis effect’—because the vehicle

is navigating about a rotating earth.

Other compensations may be required

in certain types of systems for the vehi-

cle’s vertical velocity and height above

the earth.

These then are the basic building

blocks of inertial systems. They can

be combined in a variety of ways, sev-

eral of which will be considered in some

detail in subsequent articles in this

Typical Airborne System

These building blacks might be as-

sembled into an airborne inertial sys-

tem for long-range aircraft which would

operate in the following manner:

East-west and north-south acceler-

ometers would be mounted on a plat-

New GE Computer Building

New 5650,000 computation building recently completed by General Electric will bouse

large digital computers used by GE's jet engine facility at Evendale, Ohio. Building

will house two new Model 704 computers rented from International Business Machines

Corp. at an annual fee of nearly $1 million. GE calls its new facility "the first perma-

nent building in American industry designed to house giant electronic computers."
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form which has three degrees of freedom

(see sketch, p. 32). It can rotate one

of its gimbals about the plane’s roll

axis, another about its pitch axis, and

a third about its yaw (azimuth) axis.

Two or three gyros, depending upon

the type used, would be mounted on

the platform to detect motions of the

plane about the roll, pitch and yaw

When the plane’s attitude or head-

ing changes, the gyro signals will

cause servo system motors to move the

appropriate platform gimbal so as to

prevent displacement of the acceler-

ometers from a horizontal plane.

To start up the system, the stabilized

platform is erected to the horizontal,

aligned in azimuth so that the sensitive

axis of the N-S accelerometer is pointed

north-south, which also orients the

E-W accelerometer. The latitude and
longitude of the starting point and
destination is then set into the system,

and the integrators are trimmed to

As soon as the aircraft begins its

takeoff run, the accelerometers will

sense the resulting accelerations. Each
accelerometer signal is integrated twice,

to provide distance covered in the

N-S and E-W directions. These dis-

tances then are converted into corres-

ponding changes in latitude and longi-

tude and added to the starting point

coordinates to show the plane’s new

Spurious Gravity Acceleration

If the earth were flat, the system de-

scribed would operate satisfactorily, as-

suming no drift in the gyro references.

However, the fact that the earth is

spherical, and that gyros attempt to

maintain their position (and that of

the platform) stabilized in space raises

a problem: how to keep the platform

always in a horizontal position as the

plane or missile moves around the earth

so that the accelerometers will not
measure the spurious gravity accelera-

A similar problem is encountered in

a conventional aircraft horizon gyro,

which must maintain its axis vertical

despite movement of the plane and the

tendency of the gyro to drift.

I-Icrc the problem is solved by using

a small pendulum (or similar device)

which serves as an accelerometer to de-

termine the direction of vertical, and to

keep the gyro axis aligned in this direc-

However, as every pilot knoivs, when
the airplane goes through turning

maneuvers for an extended period of

time, the hoiizon gyro displays a false

vertical indication. The reason is that

during the turn, the gyro pendulum is

subjected to centrifugal . accelerations

which cause it to “think” that gravity

(the vertical) has been displaced. The

gyro then aligns its spin axis to this

spurious vertical position.

Although a simple erecting pendulum
can be used in slow-speed aircraft, it is

not satisfactory for high-speed planes

and missiles.

Error Build-Up

Another serious problem which ex-

ists in the simplified inertial system

described above is its.build-up of errors

with time. Because computed distance

is proportional to the second power of

time, it would appear almost impossible

to obtain accelerometers, gyros and in-

tegrators with sufficient accuracy to pre-

vent an intolerable build-up of errors

during a long mission.

To lick this critical problem and the

associated problem of maintaining the

platform horizontal at all times, in-

ertial systems designers have turned to

an idea conceived more than 32 years

ago by a German professor of applied

mechanics, Dr. Maximilian Schuler.

Schuler first described his idea in

print in Physik. Zeitschr. in 1923, in

an article entitled "Aberration of Pen-

dulum and Gyroscope Instruments Due
to Acceleration of the Transporting

Craft.” This principle, now known as

the "Schuler pendulum,” "84-minute

pendulum.” or “earth's pendulum,”

forms the heart of all known inertial

systems under development today.

The theory of the Schuler pendulum,

and its application to inertial systems,

as well as the operation of a typical

system employing this principle, will be

described in the second article of this

Aviation Week series.
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Electronics Mushrooms — Everyone

agrees that the electronics business will

mushroom in the next decade. For in-

• Double in five years, says General

Electric's president, Ralph J.
Cordincr.

• $15 billion by 1960 and $20 billion

by 1965 is the prediction of Don G.
Mitchell, chairman and president of

Svlvania Electric Products. Inc.

New Silicon Transistor Source—Texas
Instruments’ two-year "monopoly” on

silicon transistors will be broken next

month when Raytheon announces that

it is in production on high-temperature

silicon transistors. The Raytheon units

will be p-n-p types made by a diffusion

alloy process, in contrast with Texas

Instruments rate-grown n-p-n silicon

Bigger Memories—A high-speed mag-
netic core storage, which increases the

memorv of the IBM-704 computer bv

700% (32.768 words), has been an-

nounced by International Business Ma-
chines Corp. Random access time to

ccw direction. Rates up to 60 steps

per second. Standard models avail-

able with any combination of the

following features . .

.

G. M. GIANNINI & CO., INC.
PASADENA 1, CALIFORNIA
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Join the engineers who first applied the new area rule concept to

aircraft design. Positions open for wing and fuselage designers,

hydraulic engineers, stress analysts, flight test engineers, aerodynami-

cists, thermodynamicists, vibration and flutter, and instrumentation

engineers.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
BETHPAGE • LONG ISLAND • NEW YORK

Designers and builders of supersonic FIIF-I Tiger (above), transonic F9F-8

any one of the 36-bit words requires

only 12 microseconds with the new
Type 738 magnetic core storage. All

words in the storage unit arc directly

addressable from the 704, IBM says.

Another similar type of magnetic core

storage can be used to add 20,000 seven-

bit words storage to the IBM 705.

Crystal Ball Polished Off-Dr.
W. R. G. Baker, vice president in charge

of General Electric's Electronics Di-
vision has coinc up with the following

preview of things to come during 1956:

• Electronics will become a more vital

link in the overall weapons concept of

defense, with greater emphasis on re-

Dr. W. R. G. Baker

liable control, guidance and navigation

of airborne weapons.

• Transistors will make “a major break-

through" in devices for military, civilian

and industrial use. New higher fre-

quency and higher power transistors can

be expected.

• Encapsulated resistor-capacitor as-

semblies will be used more widely for

easier assembly into end equipments.

• New micro-miniature ceramic tube

types (AW Oct. 17, 1955, p. 71) will

be introduced.

No Government Inspection—National

Fabricated Products division of Hoffman
Electronics Corp., maker of tube sockets

and terminal strips, has been granted

permission to ship its components with-

out government inspection. The action

followed a survey which showed that

the outgoing quality level was "well

within” the 1% AQL established by

the Chicago Air Procurement District.

New Noise Measurement Techniques

-Tlie National Bureau of Standards re-

ports it has developed a new method
to obtain an objective, reproducible

“noise index” for instrument cables sub-

jected to shock, vibration or transient

pressures. The new technique was de-

veloped by the bureau's T. A. Peris un-

der Defense Department and Atomic

Energy Commission sponsorship.
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NEW AVIONIC
PRODUCTS

Components & Devices

• Miniature precision resistors, wire

wound. Type P, are specifically designed

for use with printed wiring boards.

Both leads project from one end and
units require no support other than

that obtained from leads. Resistors can

portcdly meet MIL-R-93A, Amend-
ment No. 3. Resistance Products Co.,

914 S. 13th St., Harrisburg, Pa.

• Cable harness clamp, Type 2C1,

eliminates tying of bundles of wires,

permits quick changes in wire routings.

The U-shaped clamp and keeper is

made of molded nylon and can be oper-

ated at 2501''. Clamp conics in range

of sizes from I to 2{ in. wide. Dakota
Plastics Co., 810 N. Mayo Avc., Comp-
ton, Calif.

• Rotary solenoid with adjustable re-

turn spring is now available in two
basic models, the BD3 and BD5. Re-

turn spring torque can be set to very

close limits. New bulletin gives mount-
ing dimensions and standard spring tor-

sion values. G. II. Lcland. Inc., 123
Webster St., Dayton, Ohio.

• Silicone-coated precision power re-

sistor, Type "S", wire-wound, is suitable

for elip-type mounting which permits

AVIATION WEEK, January 2, 1956

up to 50% increase in power capacity.

Manufacturer says silicone coating is

not affected by liigli ambients or ther-

mal cycling. New Silicolun resistors

arc available with ratings of 2 to 10

watts, in tolerances ranging from 0.05%

to 3%. Sage Electronics Corp.. Roches-

ter, N. Y.

• High temperature miniature servo

motor, Type 171, is designed for mini-

mum life of 1,000 hours of continuous

operation at temperature of 150C, with

shorter life at 180C. Motor measures

1 <V. in. diameter and weighs 3 oz. In-

put voltage is 115 v., stall torque is

0.4 oz.- in., no-load speed is 7,200 rpm.,

and rotor inertia is 1.2 gm.-cm.s Servo-

mechanisms, Inc., Components Div.,

625 Main St., Wcstburv, N. Y.

Production Line Testers

• Transistor tester. Model T-62, checks

the characteristics of point-contact or

junction-type transistors, low or high

power (up to 50 watts), in either com-

mon-emitter or common-base connec-

tion. Tester provides direct readings of

small signal parameters as well as static

characteristics. All power supplies arc

included. Scientific Specialties Corp.,

Snow & Union Streets. Boston 35,

Mass.

• Diode tester, Model DT-100A, meas-

ures static characteristics of germanium
and selenium diodes. Unit provides for-

ward voltages of 0.05 to 2.0 v. d.c., up

to 500 ma., and reverse volt-ages of 0

to 150 v. d.c., up to 5 ma. Reverse con-

trol has three-preset positions for rapid

checks at 10. 50, and 100 volts. An
accessory oven permits diode testing at

elevated temperatures. Teletronics Lab-

orntorv, Inc.. 54 Kinkcl St., Wcstburv,

L. I.. N. Y.

Instrumentation

• Pressure transducer. Model P-1, mag-
netic reluctance type, is available in

full-scale ranges of 0.25 to 100 psi.,

gage or differential. Accuracy is quoted

at 1% full scale. Unit is constructed

with stainless steel housing, weighs 13

oz., measures 14 in. dia. x 2J in. long.

Pace Engineering Co., 6914 Beck Avc.,

North Hollywood, Calif.

• Miniature pressure transducer, flush-

mounted type, Model AP-17, is avail-

able to cover ranges of 0-15 psia. to

General Electric

Offers a Complete Line

of Instruments

for Both Commercial

and Military Aviation

ELECTRICAL QUANTITIES

NAVIGATION

Directional Compos. Systems

Gyro.

TEMPERATURE

COMPONENTS

Speed Elements

Gyre 'otor.

TRANSFORMERS FOR AIRCRAFT

GENERAL# ELECTRIC



Helping EASTERN turn

WINTER into SUMMER...

As these carefree passengers rely on Eastern's reputation for fast, reliable I BWl I 19 Eft 1 1
transportation to Florida, so does Eastern rely on Sinclair Aircraft Oils 0 • • ^9 1 1^1 1 1
exclusively tor dependable aircraft engine lubrication. Today, 45% of the oil

used by major scheduled airlines in the U. S. is supplied by Sinclair.

Why not place your confidence in Sinclair Aircraft Oil?

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y.



HUGHES
TOOL COMPANY
AIRCRAFT DIVISION
in Southern California,

and militaryfields including helicopters.

followingfields:

Engineers

Thermodynamidst

Aerodynamicist

Propellant Chemist

Hydrodynamicist

CONTACT

Mr. Floyd. S. DeForest

HUGHES
TOOL COMPANY
AIRCRAFT DIVISION
Culver City, Los Angeles County,

California

0-5,000 psia., with a natural frequency

of 5,000 cps. Maximum acceleration

sensitivity reportedly is 1% per 100G
in the 0-15 psia. range. Unit measures

l in. dia. x lj in. long, weighs li oz.

Transducer employs bridge circuit

which delivers 0.S mv./volt full scale

at 10 volts maximum, 3,000 cps. excita-

tion. Excitation frequencies up to 20
kc. can be used. Calibration change

with temperature is 1% full scale/lOOF

ever temperature range of — 65F to

250F. Overall accuracy is better than

\% full scale. North American Instru-

ments, Inc., 2420 North Lake Ave.,

Altadcna. Calif.

• Special-purpose receiver. Type 1670.

available in four models covering the

55-260 me., and 55-260 me. bands, for

use in telemetering, radiosonde recep-

changed

your

ADDRESS?

copies of AVIATION WEEK com-

ing promptly.

To: AVIATION WEEK.

tion and missile monitoring. Receivers

have a 500-kc. bandwidth, discriminator

linearity of 150 kc. minimum and a

video frequency response of 20 cps. to

100 kc. All models have choice of fast

or slow automatic frequency control

(24 or 10 milliseconds). Ncms-Clark,

Inc., 919 Jesup-Blair Drive, Silver

Spring, Md.

• Pulse-width keyer amplifier. Model
DKA-1, is for pulse-width multi-coding

and direct recording of data onto a

single track of an Ampex tape recorder.

DKA-1 combines standard 900 sample/

second pulse-width keyer and a record

amplifier in a single unit which is inter-

changeable with the FM or PWM/AM
record strips in the new Ampex 800

Scries airborne tape recorder. Unit

weighs 1} lb. Applied Science Corp.

of Princeton, P.O. Box 44, Princeton,

N. J.

Data Processing

• Analog-to-digital encoder, available in

13 or 16-digit models, employs an

optical-photocell technique for reading

binary-coded glass disk. Shaft angle is

sampled at rates up to 60/second, and
output signal is 5-7 volts. The 16-digit

encoder weighs 9 lb., measures 9 in.

dia. x 8i in. high, including input shaft,

transistorized reading head and pre-

amplifiers. Application data is available

from Baldwin Piano Co., Encoder Div.,

1809 Gilbert Ave., Cincinnati 2, Ohio.

AVIATION <, January 2,

PRODUCTION

New Materials for Metal Cutting

Hold Promise of Production Gains
Two recent developments in cutting

tools may bring production benefits to

the aviation industry. Tests show that:

• Ceramic tool bits, made of non-stra-

tcgic materials, can be used at higher
machining speeds than conventional

• Titanium diboride gives indications

of being very successful for high-speed

machining of hard high-temperature

metals.

Ceramic Tools

The ceramic tooling development
has been carried on by Norton Co.,

Worcester. Mass., in cooperation with
the Rodman Laboratory of Watertown
Arsenal, Mass.
To date. Watertown Arsenal's tests

have been on SAE 4140 and 1020
steels, cast iron and brass. Pratt &
Whitney Aircraft is investigating

ceramic tools for tough, high-tempera-

ture metals that have proven difficult

to machine.

The Norton development, based on
earlier research in Germany and Great

Britain, takes advantage of those prop-

erties where ceramics are superior to

conventional materials, while minimiz-

ing those where it is inferior.

Some ceramic materials (such as

aluminum oxide) are harder, have
greater temperature strength and wear
resistance than metallic tool composi-
tions. Their tensile strength at room
temperature, ductility and shock re-

sistance are generally inferior to those
of carbides and high-speed steels.

In tests at the Watertown Arsenal,

ceramic tools made of Norton’s Alun-
dum (aluminum oxide) have been used

at speeds twice as high as those in-

dicated for commercial carbides, grade
C-6 and C-7. A cutting speed as high
as 1,800 feet per minute showed no
detrimental effect on the ceramic tool,

Norton says, and even higher speeds arc

anticipated when machine tools with
greater power become available. Be-
cause of the high rate of stock removal,

high-powered equipment is needed-
in one test run, a single-point ceramic

tool drew as much as 30 hp.

In one Watertown test at a cutting

speed of 1,000 fpm., ,010-in. feed,

i-in. depth of cut, the ceramic tool re-

mained cool to the touch after 20 in.

of tool travel, cutting dry. Tire color

of the chip also indicated a lower tem-

perature than for a corresponding chip

size removed by metallic tools under
conventional conditions. Norton says.

At maximum speeds and feeds, molten

chips have been produced without

affecting the ceramic tool. Further-

containing sand holes without chatter-

ing or breaking down.
Aluminum oxide occurs naturally in

a very hard and dense form as emerv,

corundum, sapphire and ruby. Me-
chanical properties approaching those

of the natural forms can be obtained

from material processed from refined

bauxite. Properties of the natural forms

include compressive strength of 400,-

000-450,000 psi., transverse rupture

strength of 40.000-45,000 psi., tensile

strength of 30.000-40,000 psi. and
melting point of 3.720F.

Methods of processing the aluminum
oxide powder include hot forming or

pressing (after which no further opera-

tion is required): and cold pressing,

slip casting and extrusion (followed

by sintering or firing).

For most efficient use of the ceramic

bits, special attention has to be paid

to tool-holder design and tool shape.

The tool holder must give maximum
support of the cutting tool, with clamp-

ing forces evenly distributed to mini-

mize stress concentration. An adjust-

able mechanical chip breaker must be

used to protect against fatigue. Over-

hang must be minimized to reduce de-

flection and bending stresses.

Because of the exceptional heat re-

sistance of the Alundum ceramic tools,

blanks may be shaped by grinding dry

with diamond wheel, Norton says. Re-

sharpening may be done on the same
metal-bonded diamond cup wheels

employed for sharpening carbide tools.

The Alundum ceramic tool bits are

SPECIAL HOLDER minimizes stress concen-

still in the development stage, Norton
cautions. Limited quantities are avail-

able to industry for research and mach-

ining studies.

Titanium Diboride

Rand Development Corp., Cleve-

land. has solved many of the problems

of applying titanium to cutting tools.

The advantages of the new material

include very long life when used to

machine high-hardness steels. Rand

says. Tool life is up to 10 times that

of tungsten carbide bits. Also, because

titanium diboride has a much lower

coefficient of friction than tungsten

carbide, Rand believes it would be use-

ful in wire-drawing dies.

However, it appears that the material

cannot be used for machining titanium,

because the metal reacts with the tool.

Also, because of brittleness, it is not

suggested for machining rough cast-

ings or other rough-formed material.

Thompson Products. Wesson Tool

Co. and Cincinnati Milling Machine

Co. have been testing the new tools.

Rand made its first experimental

metal-cutting tools incorporating ti-

tanium in 1952 when the company was

working on high-temperature metals for

rocket and jet engines. Earlv tools

showed extremely good cutting and

wearing properties, but they lacked

workability, couldn't be silver-soldered

to a steel shank and were very brittle.

Since 1952, Rand has been trying to

improve the material's ductility and

reduce its brittleness, which is still

something of a problem.

The basic raw materials for the new
tools—titanium hydride, boron and

some alloying elements—are somewhat

less expensive than tungsten and

carbon, Rand says. Furthermore, since

the titanium diboridc has about half

the density of carbide, material cost

will be about half that of a comparable

carbide cutting edge. Handling and
forming will not be more expensive than

for carbide tools, except for reactions

where higher temperatures arc needed.

To make the tools, titanium hydride

and boron in powder form are blended

in a tank and heated to 1 ,100C, at which

point a self-perpetuating reaction sets

in, during which titanium diboride

is formed. This material is cooled,

crushed to 1 -micron particle size and
mixed with the alloying materials, also

in powder form. The resulting com-

pound is specially cleaned and treated

to make sintering easier and is then

ready for forming. The tools can be

either rolled or hot pressed in a die.

Rand has experienced good success

in hot pressing the tools in carbon
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molds. The mold, filled with titanium
diboridc, is induction heated to the rc-

3
uired temperature, hot pressed to

rape, then broken away. Because of
the high heat used (the mold has a melt-
ing point of 3.500C), the tools come
out with a "forged" quality', needing
no further work.

New Applications Seen
For Ceramic Coatings
One way of dealing with the prob-

lems of heat generated by supersonic
aircraft and missiles is to make wider
use of ceramics, W. M. Sterry, lead
engineer of the ceramic group at

Boeing-Scattle, proposes.

Among the applications Sterry sug-

gests:

• Heat protection of large skin areas

and certain internal structural members
adjacent to powerplants.
• Corrosion protection for metals now
protected by organic or electroplated

coverings which cannot withstand high
temperatures.

• Marking uses where heat would destroy

painted lettering.

• Adhesive applications, because ce-

ramic bonding will resist vers- high tem-
peratures.

Currently used organic coverings
deteriorate at about 650F; the usual
electroplates, such as zinc and cadmium,
become inadequate at about 700-800F,
Sterry says, and also can cause hydrogen
embrittlement in many high-strength
steels. Air passing over a plane's skin
at Mach 3 reaches a temperature of
800F. At Mach 4, the temperature is

1.500F.

Ceramic coatings will probably be
some of the low-temperature-firing

enamels developed recently for sheet
steels. Sterry savs. He suggests further

investigation o( unconventional appli-

cation techniques, such as flame-spray-

ing.

Sterry predicts that ceramics will

see extensive use for protection against

gaseous corrosion near powerplants,

where temperatures reach the 1,300-

1.500F range.

The ceramics are also expected to

prove useful in protecting titanium

alloys above 1.000F, where the metal
becomes susceptible to embrittlement
through reaction with nitrogen and

Supercharged B.E.25 Turboprop on Test Stand
Complete B.E.25 supercharged turboprop powerplant, designed to maintain a constant

4,000 lip. from sea level to 20.000 ft., is now running on Bristol Aeroplane Co. test stand.

Sixty B.E.25s have been ordered by British Overseas Airways Corp. for the 300LR,

advanced version of the Britannia airliner. Design studies for the engine began in 1952.

oxygen. Initial work shows that ceramic
coatings will considerably prolong the
life of a titanium component beyond
that of a similar non-coatcd one.
Although development of ceramics

for titanium alloys will require con-
siderable work, in Sterry’s opinion, the

task will be eased because the typical

sheet steel enamels can readily be ap-

plied to titanium alloys.

Coatings for aluminum and magne-
sium are expected to be good up to about
500F. Above that, the strength-weight

ratios of the metals become too low.

Today’s aircraft use hundreds of

painted and stenciled markings. Porce-

lain markings in various colors can take

over where high temperatures make
other methods impractical. Sterry says

ceramic decals might be applied to parts

and then fired with a torch, or flamc-

spraving through stencils may prove
successful.

In adhesive applications, ceramics

compare favorably with brazing for high-

temperature use. They require lower

processing temperatures and less critical

atmosphere control and offer the read-

ily workable properties of molten glass.

Sterry says those factors, may outweigh

the disadvantage of a brittle ceramic

Walkout Won't Affect

Lockheed Expansion
Los Angeles—Lockheed Aircraft

Corp. will continue to expand the re-

search activities of its guided missile

division despite the walkout of 15 of

its top scientists earlier this month over

basic differences in opinion as to how
the companv should run the division

(AW Dec. 19, p. 16).

Regarding the division’s plans. Dr.

Louis N. Ridenour, new director of the

Research Laboratories Branch, had this

“The division’s company-sponsored

program of basic research, exclusive of

contract research, will be stepped up
very appreciably—I might say by several

hundred percent—above 1955’s pro-

gram."

Ridenour contemplates no changes

in the company’s policy of administer-

ing the guided missile systems program.

Resignations earlier this month re-

sulted from a company announcement
on lines of authority on missile projects

which the scientists felt placed them
in a secondary role.

A majority of the departed scientists,

according to Dr. Montgomery H. John-

son, have taken formal steps toward

setting up their own consulting firm in

the Los Angeles area. He said the group

represents “quite a spectrum of talent

which could be used in other than

missile work.” He mentioned both the

electronic and computer fields.

AVIATION WEEK, January 2, 1956

External, Jettisonable Gas Load for C-123
Four external, jettisonable fuel tanks carry the entire gas load on Fairchild C-123 assault transports now being delivered to the Eight-

eenth Air Force- In an assault landing or other emergency, the pilot can release the fuel cells to reduce the danger of fire. Two nacelle

tanks located aft of the engine firewalls, carry 730 gab. each; pylon-mounted auxiliary tanks placed beneath outboard wing hold d50 gab.

each. In picture above, pilot has just released one of the tanks during a test run.

Navy Contracts
Following is a list of unclassified con-

tracts for §25,000 and over, as released

by Navv Contracting Offices:

facilities. (62269/2401/56), ’

Watertown.

asa/2150-464 /53>,
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For research and testing on
rockets, guided missiles and
jets. Fifteen ranges, up to

10,000 P.S.I.

Since its introduction, the Tc-lc-

dyne has rapidly gained an en-

viable reputation with aircraft

research and test personnel. This

rugged instrument transmits high

pressure data from hazardous

to protected locations. Bonded
strain gage construction makes
the Tcledync insensitive to vibra-

tion or shock and it is easily dis-

assembled for clean-out and re-

pairs. High frequency response,

linear output over full pressure

range. Temperature compensated

for zero shift and sensitivity
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Engineers

OPPORTUNITIES with

established flight re-

search organization en-

gaged in all phases of

flight test work.

•
Systems Installation

Electrical and hydraulic systems

and associated detail component

installation in airframes.

Aircraft Structures

stress analysis.

Instrumentation

Development and flight test of oil

forms of aeronautical instrumen-

Flight Test

Engineers with experience in flight

•
SUBMIT RESUME
Att: Robert Stewart

Phone for Appointment

RONKONKOMA 9-8086

(RONKONKOMA, N. Y.)

sPfRRv
GYROSCOPE COMPANY

Division of Sperry Rand Corp.

P.O. BOX 218

RONKONKOMA, L.I., N.Y.
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SAFETY
CAB Report on Pan American B377 Crash off Oregon

Stratocruiser Ditched When Engine Fails
A Pan American World Airways Boeing

377, N 1032V, was ditched in the Pacific

Ocean, approximately 35 miles off the

Oregon Coast, at 11*12,' March 26, 1955,
after No. 3 engine and propeller tore loose

and fell free, followed by control difficulties.

All 23 occupants were evacuated but four

fatalities and one serious injury occurred.

The aircraft sank after an estimated 20
minutes, in water about one mile deep.

Trip 845/26, a scheduled flight from
Seattle-Tacoma, Washington, to Sydney,

Australia, departed Seattle-Tacoma Airport

at 0815 for Portland, Oregon, the first

intermediate stop. There were 1
3 passengers

and a crew of 8 consisting of Captain 11. S.

Joslyn, First Officer A. G. Kendrick. Navi-

gator M. F. Kerwick, Flight Engineer D. R,

Fowler, Assistant Flight Engineer S. Bach-
man, Purser Natalie R. Parker, Stewardess
Elizabeth M. Thompson, and Steward J. D.
Peppin.

The flight to Portland was normal in all

respects with arrival at 0910. There the

aircraft was serviced and two additional

passengers boarded. Only routine inspec-

tions and sendee were accomplished.

The flight left the ramp at 1010 and took
off for Honolulu, Territory of Hawaii, at

1021 on an IFR clearance. Weather con-

ditions at time of takeoff were VFR. There
were 15 passengers and the same crew of
S. Takeoff gross weight was 139,494 pounds
(maximum allowable was 145,800 pounds)
and the center of gravity was located within

The flight plan was via Newbcrg and
Newport, Oregon, and thence to Honolulu
to cruise at 10,000 feet. Estimated flight

time was 1 1 hours and 3 minutes. The flight

reported over Newberg at 1031 at 7,000 Set
climbing, reached 10,000 feet at approxi-

mately 1039, and reported over Newport at
1048 at cruising altitude. The aircraft was
then headed to make good the initial track
of 221 degrees true.

Engine and Prop Tear Loose

Forty-two minutes after takeoff, severe
vibration occurred while cruising at 10,000
feet under VFR conditions. This lasted

for five fo eight seconds following which
No. 3 engine and propeller tore free and
fell from the aircraft.

The captain immediately disconnected
the autopilot. Severe buffeting ensued, the
nose went down and the aircraft swung to
the right sharply. At this point, the emer-
gency "Mayday" signal was broadcast on
both VHF and HF. Direct return to Port-

land was authorized by Seattle Air Route
Traffic Control.

The captain, in the left scat, tried to get
the airplane under control. Airspeed was
about 220 knots and going higher, so he

closed the throttles to keep the airspeed

down. He still could not get the nose up;

it felt to him as though the elevators were
still on automatic pilot. He tried the ele-

vator trim tab and could not turn it.

After rapid loss of altitude to about 5,000
feet, the captain directed the first officer to

assist him with the controls. Their com-
bined efforts finally brought the nose up
very rapidly but the aircraft then went into

a steep climb. It turned sharply to the

right about ISO degrees and, according to
the captain, appeared to be on "the verge

Level attitude was regained by pushing
the yoke forward, and by use of the rudder
and aileron trim. the turn was stopped. At
an airspeed of IsO knots, flaps extended 25
degrees, buffeting decreased immediately,
however, the aircraft continued to descend
rapidly.

Attempts to get rated power Were futile

and a message was broadcast that ditching
was imminent. This message was sent at

approximately 1106.

Preparation for Ditching

The aircraft was then at an altitude of
500-1000 feet. Ditching was imminent.
Cabin attendants, realizing the emergency,
assumed their respective stations for ditch-

ing, All passengers had been seated in the

upper deck of the cabin with seat belts

•fastened and life jackets donned.’

The aircraft touched doss’n under near
ideal sea conditions with little swell. Con-
tact with the water was severe and the im-

pact dislodged life rafts from their storage

bins and some seats were torn loose. The
aft portion of the fuselage and empennage
broke off at impact.

Evacuation was orderly and the threo
rafts, although dislodged from their stowage
receptacles, were launched without undue
delay. The lanyards of all three life rafts

were temporarily held at the cabin door by
crew members. However, when one of the

rafts was endangered by sharp metal of the

broken fuselage its lanyard was released.

Another was released by a crew member
who then swam to that raft to right it.

The lanyard of the third raft was released

for unknown reasons. Consequently the

rafts were carried away by the light surface

Passengers and crew left by both the

main cabin door and escape hatches on
both sides of the fuselage over each wing.
Some crew members and passengers were
able to swim to and board the rafts. Three
of the four fatalities, including the copilot

and first engineer, were unable to do so and
were lost. Members of the crew and pas-

sengers tried in vain to paddle to these per-

“Passengers were given a life jacket dem-
onstration by the steward at Portland, prior
to departure and each handed a (older,
"Just In Case" (of a ditching).

sons. One other passenger later died in a

raft from exposure and shock.

The purser, a woman, although suffering

from shock swam and towed the only seri-

ously injured passenger to the nearest raft,

some 200 feet distant*

The time of ditching was determined as

1112 and the position at lat. 43°4SM5" N.,

long. 125°12'40" W., approximately 35

miles off the Oregon coast. The U.S.S.

Bayfield, cn route to Seattle, changed course

toward the site and by aid of search air-

craft reached the life rafts some two hours

INVESTIGATION

Investigation disclosed that the dispatch-

ing of this flight was in full conformity

with all government and company require-

ments. Up to the point of no return the

alternate was Portland. Oregon.
W ater approximately one mile deep pre-

cluded recovery of the wreckage. Small

light portions of no significance to the

investigation were subsequently washed
ashore on the coast.

Because the failure originated in the No.
3 engine or propeller, followed very quickly

by that power package wrenching free, in-

vestigation was aimed at ascertaining the

nature of the malfunction and reason for

the failure.

The aircraft was powered with four Pratt

and W’hitnev R4360-B6 engines and
equipped with Hamilton Standard model
24260 propellers and model E2J17Z3-8W
nickel-plated blades.

Possible Causes

Loss of the engine and propeller could

have been caused by:

(1) Failure of the engine mount.

(2) Sudden stoppage or seizure of the en-

gine.

(3) An unbalanced propeller caused by fail-

ure of a blade.

Since the engine and propeller could not
be recovered there was no opportunity to

examine them.

The first possibility—failure of the en-

gine mount—seems unlikely as testimony

indicates that when the engine left it took

its mount with it leaving nothing forward

of the firewall except small parts such as

wires and lines.

Regarding the second possibility—that of

sudden engine stoppage or seizure—invest!-

Vlce Chairman Adams or the Civil Aero-

like io personally commend you for vour
work. I think that all of us feel inspired

being, can rise to such an occasion in the

mendable. Miss Parker."
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TECHNOLOGY INSTRUMENT CORP.

...FOR

DESIGN IN TRIMMERS

SPECIFY THE

ili RFT
METLFILM

TIC, leader in the development of new designs for industrial and mili-

tary applications, incorporated the most wanted features of a trimmer potcntio-

meter into the modern design of the diminutive RFT. Advanced design extends

. a-,-. — -- of RFT design also makes possible production and delivery

dividers, the RFT provides infinite resolution . .

to +125-C) . . . true miniature site (7 cat
'

’*
i (50 ohms to 25K).

• Balancing adjustments

• Critical biasing

• Trimming circuit voltages, currents, c

• Padding

• Fixed gain adjustments

• Critical threshold voltage adjustments

• Varible parameter compensation

gation disclosed that there have been no
known cases in which an engine has torn

free from this model aircraft as a result of
sudden stoppage.

The third possibility—an unbalanced pro-

pcllcr—must therefore’ be the cause of the

failure. Other blade failures of this pro-

peller-engine combination have produced
similar results.

There have been five previous instances

of total powerplant separation from like .air-

craft and one of partial separation. Of
these six, two were definitely caused by
propeller blade failure, and the remaining
four (where engines were not recovered)

undoubtedly resulted from the same cause.

Previous Propeller Failures

During the service life of this propeller,

the manufacturer developed modifications

and more restrictive inspection and mainte-

nance procedures, all of which were aimed
at improving the integrity of the blade.

The most recent modification was to nickel-

plate the blade surface to minimize service-

incurred nicks and gouges. Blades on the

PAWA fleet of B-377 aircraft were nickel-

plated and maintained in accordance with
the manufacturer's latest service instructions.

The investigation of this accident in-

cluded a study of the results of special in-

spections that were initiated subsequent to

the accident to determine the integrity of

service blades. These inspections included

X-ray. Magnaflux, and detailed visual ex-

aminations of blades externally in areas nor-

mally not readily accessible, i. e„ under

rubber fairings. Hitherto this area had

This" comprehensive program disclosed

nicks and gouges beneath the garter caused

during a manufacturing operation following

plating. Furthermore, as the program pro-

ceeded, a cracked blade, not nickel-plated

was found on the aircraft of another carrier.

Study of this crack revealed that it resulted

from fatigue and that it originated at a

corroded area under the rubber fairing.

Until March 26, the date of the accident,

no cracks had been reported as being found

on nickel-plated blades. However, the in-

tensive inspection program revealed three

cracked model 2J17 blades that were associ-

ated with corrosion and one blade (ailed

from the same cause while undergoing fa-

tigue testing at the factory. The X-rav

program revealed one new blade at PAWA
cracked beneath the rubber boot. This

crack had occurred during blade manufac-

ture but bad remained undetected.

Corrosion which is known often to serve

as foci for fatigue failure was found on
13.5": of the PAWA-Pacific-Alaska Divi-

The routine in-transit service mainte-

nance on Trip S45 at Portland consisted of

a visual inspection of propellers, landing

gear wheels, tires, control surfaces, engine

cowling, etc. The inspection was made
by two mechanics, one examining the cam-

bered side of each blade, the other the flat

ide. Xo imperfections were found.

Propeller Speed Control

The propeller speeds of the aircraft were

electrically controllable. Control could be

individual or simultaneous.

The electrical system employs fuses for
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the four individual engine circuits and mas-

ter circuit breakers, both of which are

common to all four circuits. One master

circuit breaker is in the automatic syn-

chronization circuit and the second one is

in the circuit for manually selecting engine

In this instance, the tearing away of No.
3 engine obviously created a short in that

portion of the system serving No. 3 engine.

A subsequent attempt by the flight engi-

neer to increase r. p. m. by use of all

switches simultaneously (for rated power)
resulted in opening of the master circuit

breaker so that the r. p. in. of none of the

remaining three engines could be changed.

Testimony indicates that the engineer

closed the circuit breaker and again at-

tempted unsuccessfully to get simultaneous

increase of r. p. m. By this time the air-

craft was nearly to the water. The captain

stated that the r. p. in. never increased.

Unforeseen Contingency

Flight Engineer Fowler attended two
classes in 1955 on propeller control cir-

cuitry. It has been established, however,

that the specific contingency that occurred

in this accident was never taught in any of

these classes, nor had the company issued

any specific instructions in regard thereto.

Nor could this particular tvpc of suuarioii

be approximated precisely in tile Dclnncl
flight engineer simulator course.

Flight Engineer Fowler had been em-
ployed by PAWA since December 1938.

After serving in various capacities he was
classed as a flight engineer in April 1942.

Mr. Fowler had served as flight engineer

in B-377 aircraft some 4,530 hours.

Assistant Flight Engineer Bachman, who
was occupying the jump seat at the start

of the emergency, for a while stood behind

the engineer and observed that the aircraft's

behavior was similar to that previously de-

scribed; i. c., heavy aerodynamic buffeting

and dilhcultv of the captain and copilot in

controlling the aircraft. He recalled that

the three engines were running smoothly.

At this point Bachman suggested to En-

gineer Fowler that the pilots would have less

difficulty in raising the right wing if he
would give them more power from Xo. 4
engine. Fowler replied he was unable to

get any r, p. m. cnangc. Bachman then

reached over and advanced Xo. 4 throttle

several inches. At this time he observed

the altimeter reading to be 600 feet.

Bachman then watched him actuate the

propeller toggle switches, also with no ef-

fect, and saw him reset the propeller con-

trol circuit breakers. Bachman then went
to the passenger cabin for ditching.

Three-Engine Performance

The manufacturer of tills aircraft had pre-

pared performance curves for three-engine

flight of the Boeing 377. These perform-

ance curves were rased upon actual flight

tests and wind tunnel tests of the aircraft

to verify flight conditions that existed fol-

lowing the loss of No. 4 engine from a
sister ship.

1

The curves depict the flyability of this

vvHliKa linn Itepurt, PAWA. Belwei-n Itmio-

model aircraft with No. 3 tom free, as

happened in the subject case. They show,

assuming landing gear up, flaps extended

25 degrees, an airspeed of 130 knots, which
is the airspeed for minimum power re-

quirements. that the aircraft, grossing 131.-

000 pounds, would be flyablc at takeoff

power. 2,700 r. p. m. (131,000 pounds is

the computed gross weight after separation

of the Xo. 3 power package).

These deductions by the manufacturer arc

picmiscd upon there being no structural

deformation of the aircraft (as from impact

by part or parts at time of failure). If

such existed, additional power requirements

of unknown degree, would have been im-

Testimony also indicates that the subject

aircraft would require a weight reduction

of 1 1 ,000 pounds to reach 1 20,000 pounds,

the weight necessary to sustain level flight

in the vicinity of sea level with the power
obtainable at 2,040 r. p. ill.

Captain )oslyn testified that prior to

extending flaps about one minute before

ditching there was not sufficient time to

consider dumping fuel.

Life-Raft Launching

The three 20-man life rafts were loaded

with 13, 5, and 2 occupants. One crew

member and one passenger were in one
raft. In the second were the second engi-

neer and four passengers, and the third

carried the captain, second officer, purser,

stewardess, and passengers to make a total

load of 1 3. The nearest raft to any of the

three persons who were not rescued was

estimated to be 100 feet or more. The
heaving lines in all three rafts were 25

Two of the life rafts were of one make,

the third of another. The first two had
less distinct and more limited stenciled in-

structions for use than had the third. Crew
members were acquainted with these in-

structions but passengers were not and con-

sequently were handicapped in their efforts

The first two rafts had small nylon

lifelines, extending completely around the

outside circumference, to assist in board-

ing. Passengers stated this cord was not

visible after being coated with oil on the

water. The third raft had a fabric braided

strap which was more readily seen.

These rafts had inflatable center cham-
bers to provide extra buoyance, rigidity,

and to prevent occupants from sliding to-

ward the center. The center chambers had
to be inflated after launching with a hand
pump carried in the raft.

Until this was done, occupants slid to-

ward the center because it was depressed

and the surface was oil covered. Moreover,

the action of occupants slipping toward the

Center raised the rim which made board-

ing even more difficult, and prevented those

in the raft from helping persons in the

The equipment bags containing paddles,

heaving lines, etc., are outside the raft after

inflation, and it is necessary to reach the

edge of the raft to recover them.

Evacuation Was Orderly

Both passengers and crew meinliers testi-

fied that thu evacuation was orderly and

The

Far-Sighted

Mr. Woodward

“Woody” Woodward can “see”
storm centers 150 miles away . .

.

for his DC-3 is the first radar-

equipped executive aircraft in
the world. He flies safely when
other planes are grounded.

Woody says, “My kind of all-

weather flying demands the best
possible engine overhauls. Natu-
rally, I use Airwork overhauled
engines.”

(2/ivUeA "TVoodef"

Chief Pilot

Cornell-Dubllier Electric Co.
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OF GUIDED

MISSILE

DEVELOPMENT

OF Ol'CDED

Balance— Foremost of Northrop achievements is an efficient organization well

balanced between the poles of advanced research and economical production. Northrop

scientists in physics, astronomy, metallurgy, electronics, aerodynamics, optics and many

other fields are doing their work years in advance of the need. From this long-range thinking

and planning within the Northrop complex have come the Radioplane Company's family of

pilotless drones and missiles, first and foremost in their field; the Scorpion F-89 intercep-

tors, present defenders of our heartland approaches; and Snark SM-62s, deadly inter-

continental A-bomb carriers. As streamlined as its products, the well-balanced Northrop

organization is at work on even greater weapons to strengthen this nation’s defense . .

.

and is more ready than ever to develop and produce them efficiently and on schedule.

4
NORTHROP

Pioneers in All Weather and Pilotless Flight

formation of the airframe, particularly of

the empennage, caused by some violently

slung object or objects from the No. 3

power package. This possibility is strength-

ened by the difficulty the pilot had in mov-

ing the yoke which necessitated his calling

on the first officer for assistance. However,

no impact at the time of or immediately

after the failure was sensed by any occu-

Whatever the cause, effective control

was regained after rapid loss of considerable

altitude and the aircraft was ditched under

control.

Inability to Increase RPM

The flight engineer on duty at the time

of the accident did not survive. Conse-

quently, the nature of the difficulty that

lie experienced in attempting to increase

engine speeds can only lie learned from

other testimony. This testimony is largely

that of the assistant flight engineer and, to

a lesser extent, of the captain.

There was no evidence that there was

mechanical or electrical impairment of the

control system of Nos. 1, 2. and 4 pro-

pellers.

There had been no trouble of any sort

prior to the emergency'.

In view of the known characteristics of

the protective devices in the propeller con-

trol circuity, it can be concluded that the

inclusion of the No. 3 toggle switch in the

simultaneous actuation of the toggle

switches was the responsible factor in not

getting increased r. p. in.

Effective as of approximately April 20,

1955, the 10 amp. magnetic circuit breakers

were replaced by slower acting 5 amp.
thermal type circuit breakers in both master

circuits and the 5 amp. fuses in the indi-

vidual circuits were replaced by 2 amp.

This change allows the fuse associated

with the malfunctioning circuit to blow
and thus leave the remaining circuits un-

affected. This modification was detailed

in Hamilton Standard Service Bulletin No.
283 entitled, "Synchronizer Toggle Switch
Circuit Protection," dated December 21,

1953.

Compliance with this bulletin was not

mandatory by the CAA although the im-

portance of its text was effectively demon-
strated by the circumstances of this acci-

dent and it was made mandatory bv the

CAA, April 21, 1955.

It may be pointed out that this modifi-

cation was also applicable to the carrier's

fleet of Douglas DC-6s and had been
made on them; it was the company’s in-

tent to make similar modifications on its

fleet of Boeing 377s as soon as practicable.

Non-Dumping of Fuel

As previously stated, engineering opinion
is that the subject aircraft would nave been
flyablc with No. 3 engine gone at 2,040
r. p. m. had its weight been reduced to

a gross of 120,000 pounds. This would
have required a weight reduction of ap-

proximately 11,000 pounds.

The maximum rate of fuel flow during;

dumping at 165 knots indicated is approxi-

matelv 2,160 pounds per minute. Tlius it

would have taken slightly more than five

minutes to lose 11,000 pounds; from in-

itial difficulty to ditching was approximately

nine minutes.

It appears that if fuel dumping could

have been started immediately after the

failure the aircraft could have been light-

ened rapidly enough to have been more
flyablc on the three good engines. How-
ever, the captain's time was occupied in

attempting to control the aircraft and the

problem of the inability to increase r. p. m.
Furthermore, the captain stated that there

was not sufficient time to even consider

dumping fuel.

Ditching

The aircraft was ditched in daylight

under near ideal sea conditions. This was

the first ditching of a civil B-377 aircraft;

consequently, there was no direct knowl-

edge of its ditching characteristics. The air-

craft remained afloat for approximately 20

minutes.

Under these favorable circumstances and
with comparatively few passengers (15) it

might be anticipated that little difficulty

would be experienced in getting everyone

aboard life rafts. Such was not the case.

For various reasons, the rafts were cast

adrift after being launched, as explained.

This necessitated most occupants getting

into the water and swimming to the rafts

which were being drifted by the light wind.

Two of the crew members and one passen-

ger were unable to reach them and perished.

The conduct of individual passengers and

individual crew members was high. Purser

Natalie Parker displayed courage and de-

votion to duty which was exemplary. How-
ever, the fact that the rafts had to lie

east adrift undoubtedly made it extremely

difficult to rescue all persons and was a

contributing factor to the loss of life.

Search and Rescue fatalities were put into

effect speedily and efficiently.

Corrective Action

The occurrence and investigation of this

accident resulted in a number of corrective

measures being initiated, among which were:

(1) Life rafts were stowed more securely.

(2) Additional inspections of the propel-

ler blades were required and the period

between previously required inspections

were m some instances shortened.

(3) I he schedule of installation of pro-

peller blade imbalance detectors which bad

previously been developed to warn the crew

of an impending blade failure was expe-

dited and their use made mandatory by

the CAA as of July 30, 1955.

(4) The manufacturer resumed develop-

ment of a solid aluminum propeller blade

for use on B-377 aircraft. The CAB
recommended to the CAA that all Hamil-

ton Standard 2J17 hollow steel blades be

removed from service on the B-377 aircraft

at the earliest possible date consistent with

the manufacturer's ability to supply satis-

factory blades.

(5) The Administrator, by letter dated

X-Ray Propeller Inspection
Pan American World Airways uses a portable X-ray machine to inspect propellers (Boeing

Stratocruiser unit shown in photo), radiators, manifold harnesses, cylinders, landing gear

and fuselage structures. Since PAA started its prop inspection program, more than

8,400 X-ray shots have been made. Garter area of each blade is inspected every 1,400 hr.

and the blades themselves every 2,800 hr. Delta Airlines, a pioneer airline user of X-ray

equipment (AW Sept. 20, 1954, p. 71), is now employing the technique on DC-7 wing

stringers. Two men are needed to inspect the structure from wing station 421 left to

421 right. Delta estimates it saves 1,000 man-honrs a year by not having to open wing

inspection doors. The Andrex unit operates off any 110-v. or 220-v. supply without special

transformers. It is available from Holger-Andreasen, Inc., San Francisco, Calif.
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OPERATIONS ENGINEERS

The Operations Engineering

organization in the Military Relations

Department at the Fairchild Aircraft

Division offers opportunities for graduate

engineers capable of performing aircraft

utilization analyses.

These assignments will require knowledge

of, and familiarity with:

Airworthiness Requirements

Performance Analysis

Power Plant Specifications

Route and Mission Determination

The opportunities and salaries associated with the

new positions are in keeping with the responsibilities

of this work. Employee benefits in the form of group

insurance, individual and family coverage for

hospitalization, retirement plan, sick leave, etc., are

also provided.

Send complete resume of education and expe-

rience, together with salary requirements to:

EMPLOYMENT MANAGER

^FAIRCHILD
AIRCRAFT DIVISION • HAGERSTOWN, MARTIAND

805 PENNSYLVANIA AVENUE, HAGERSTOWN, MD.

ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE.

June 2S, 195>. advised operators of the

B-377 aircraft as follows: "As a result of

this investigation, and of the investigations

conducted following six other accidents or

serious incidents, we have concluded that,

in the interest of safety, the Hamilton
Standard Model 24260 propellers having

2J17 series hollow steel blades presently

used on Boeing B-377 aircraft should be
removed from service and replaced with

propellers having solid metal blades. This

shall be done at the earliest possible date

consistent with the ability of the propeller

manufacturer to supply satisfactory blades."

(6) Special inspections as determined to

be required were made mandatory by the

Administrator, first by telegraphic alerts and
subsequently by Airworthiness Directives

dated April 11. 1955, June 6, 1955, and
October 10, 1955.

Development of solid aluminum alloy

blades suitable for use on the Boeing B-

377 has been a high priority project with

the manufacturer. Hamilton Standard. As
of October 20, 1955, four slightly differing

experimental propellers have been built.

Plight testing is required, and is sched-

uled for the immediate future, to determine
the best of the four.

FINDINGS

On the basis of all available evidence the

Board finds that:

1. The company, the aircraft, and the

Crew were properly certificated.

2. The flight was properly dispatched.

3. The aircraft was properly loaded with

respect to gross weight ana center of gravity

4. Weather was not a factor in this acci-

5. The aircraft and all its components

functioned normally until a blade of No. 3

propeller failed.

6. The resulting imbalance wrenched

fiee No. 3 power package.

7. Control difficulty resulted in rapid loss

of altitude to low altitude.

8. Fuel was not dumped.
9. R. p. m. of the remaining three en-

gines was not increased due to lack of spe-

cific training of the crew.

10. This aircraft had not been modified

in accordance with Service Bulletin No.

283; however, this information was available

to the company.
11. The aircraft was ditched under con-

trol approximately 35 miles off the Oregon

12. There were no fatalities as a direct

result of the ditching.

13. The three life rafts were launched

without undue delay but were permitted to

drift ftee.

14. The aircraft floated for an estimated

20 minutes.

15. Four persons succumbed as a result

of shock, exposure and/or drowning.

16. Search and Rescue facilities were

notified promptly and responded quickly

and effectively.

PROBABLE CAUSE

The Board determines that the probable

cause of this accident was loss of control

and inability to maintain altitude following
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failure of the No. 3 propeller which resulted

in wrenching free No. 3 power package.

By the Civil Aeronautics Board:

Joseph I’. Adams

Harmar D. Denny
(Chan Giimcy, Member, did not partici-

pate in the adoption of this report.)

SUPPLEMENTAL DATA

The Civil Aeronautics Board was notified

of the accident at 1145 P. S. T., March 26,

1955. An investigation was immediately

initiated in accordance with the provisions

of Section 702 (a) (2) of the Civil Aero-

nautics Act of 1938, as amended. A public

hearing was ordered and held at Seattle,

Washington, April 19, 20, and 21, 1955.

Air Carrier

Pan American World Airways, Inc., is a

New York corporation with its mam offices

in New York, New York. I leadquarters for

the Pacific-Alaska Division are at San Fran-

cisco International Airport.

The corporation operates as an air carrier

under a certificate of public convenience

and necessity issued by the Civil Aeronautics

Board, and an air carrier operating certifi-

oatc issued by the Civil Aeronautics Admin-

istration. These certificates authorize the

carrier to engage in air transportation be-

tween various points in the United States

and foreign countries, including the route

involved in this instance.

Flight Personnel

Captain II. S. Joslyn, age 49, was em-

ployed by Pan American World Airways

April 25, 1940. He held a valid airline

transport pilot certificate with a rating for

the subject aircraft. Captain Joslyn had a

total of 17,872:12 flying hours, of which

1,588:77 were in Boeing B-377s, and 1,725

hours of instrument flying time. Captain

Joslyn passed a CAA physical examination

on January 21, 1955.

First Officer Angus Gustavus Kendrick,

age 34. was employed by Pan American
World Airways January 2, 1943. He held

a valid airline transport pilot certificate

with a rating for multi-engine land aircraft.

Mr. Kendrick had a total of 10,125:22 fly-

ing hours, of which 1,293:42 were in Boe-

ing 377s. His last CAA physical examina-

tion was passed on October 30, 1954.

Flight Engineer Donald Read Fowler,

age 41, was employed by the company
December 28, 1938. He held a valid flight

engineer certificate and an A & E mechanic

certificate and had accumulated 4,530 hours

in B-377 aircraft. He received his last CAA
physical examination on October 29, 1954,

and latest emergency equipment rechcck on
November 2, 1954.

Assistant Flight Engineer Stuart Bach-

man. age 29, was employed by the company
May 18, 1952. He held a valid flight engi-

neer certificate and had accumulated 300
hours in B-377 aircraft. He received his

last CAA physical examination on October
19. 1954, and latest emergency equipment
recheck on February 28, 1955.

The Aircraft

N 1032V, a Boeing 377, serial number
15932, was owned and operated by Pan

'.Id rc_rti*cmeit-f /

Valve Talk
for WM. R. WHITTAKER CO., Ltd.

There are two cold wars going on in Alaska.

One a war with cold itself.

The other a constant readiness to chop down any Russian

invaders who might strike eastward from Siberian air bases jusi

100 jet minutes away or south over the pole and the rugged

Brooks range.

Neither war can be neglected for a minute.

The approaches to the frigid northern frontier must be

scanned constantly by overlapping radar sweeps covering both

high and low levels if the big bomber-staging airfields in the

territory are to he protected by Northrop F-89D Scorpions on

five-minute alert.

Sub-zero temperatures must be
battled winter-long to assure intercept

efficiency in a Iheatcr where seconds
count. The bitter cold of ice and snow
spreads its beautiful-but-dcadly menace
continually beneath air crews who may
have to bail out or make an emergency
landing any time.

The words “Arctic survival" meant
little or nothing to me until I flew into

the far north with Northrop Test Pilot

Bob Love, sevcn-Mig Korea ace, on a
Scorpion delivery flight out of Palm-
dale. California.

But 1 soon found that in winter
Alaska you always plan two ways — to

fly and to stay aiive if you're dumped
into the snow somewhere in the lonely,

desolate wastes.

No man flies a jet without a survival

kit snapped to his parachute harness, a
kit that contains everything from a
break-down over-and-under shotgun
rifle to a sleeping bag, snow saw, emer-
gency rations and signaling gear.

socks and gloves and candy bars! [No

man rides aloft unless he wears
clothing that will keep him alive in
temperatures 40 to 50 degrees below

trousers, layer after layer of loose,

heavy woolens.

You can never forget that what you
don't have with you when you go. you
won't have with you when you land. So
you figure out ways, for instance, to
lash your boots to your ankles with
parachute cord so the opening shock of
the canopy won't drop you into the
snow barefooted 1

Our Scorpions were delivered to the
433rd Fighter Interceptor Squadron at

Ladd AFB, Fairbanks, a go-get-’em
outfit commanded by Maj. John L.
(Jake) Mouticr Jr., who feels his
“Satan's Angels" are the hottest gang
•n the base.

With two other Scorpion squadrons
of the 1 1 th Air Division, the 449th and
the 18th, the air crews of the 433rd
stand alert duty for two months out of
every three, with a 24-hour stint in the
"hot room" every sixth day.

When the bell rings they go —

in the nearby bays, starting engines
while the crewmen buckle them in
and blasting out to the runwuy to
thunder off in the dirtiest weather,
their afterburners spitting long jets
of flame in their wake.

When they have a target they never
know whether it will be friendly or
Russian so they push each run with the
all-out aggressiveness of a combat
attack. 104 folding-fin rockets ready
for triggering, until they make the
identification — which so far has been
"friendly."

The Scorpion crews are the spear-
head of the defensive javelin, flying
"top cover" for North America, aided
by a vast complex of remote radar sta-
tions. combat control centers and
involved supply lines. They fly to pro-
tect the airfields from which
long-range strategic jet bombers could
launch retaliatory atomic blows
against almost any point in Russia . .

.

or from which Russia could mount
raids on the United States.

You can't help but admire the guts

of these men who fight the cold con-
tinually. Stabbing, scalpel cold; men
who know that the Mig 15s and 17s

and the Red twin-jet IL-28 bombers
that can be seen on the scopes as they
cruise on their side of the "fence'’
might turn into rocket targets any

With their ground crews, their
mechanics, armorers, radur techni-
cians, etc., the pilots and radar
observers in the blood-tipped Scor-

'* 1 heroes by routine.
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American World Airways and was currently

certificated by the Civil Aeronautics Ad-
ministration. The aircraft was manufac-
tured May 18. 1949. and had accumulated
approximately 13,655 hours. It was equipped
with four Pratt & Whitney R-4360-B6 en-

?incs and four Hamilton Standard model

b
«60 propellers with model E2J17Z3-8W

The airframe and four engines and pro-

pellers had been maintained in full com-
pliance with prescribed methods and
within all time limitations.

New Life Vest for

Ditching Survivors

A life-line-equipped life jacket which
can be thrown 50 ft. to swimming sur-

vivors of a ditched aircraft has been de-

veloped and successfully tested by
Pacific Northern Airlines, Inc.

Tests with the Navy and Coast
Guard showed that a stewardess, stand-

ing in an unstable, rubber boat could
throw the vest about 50 ft. It is best to

throw the ring inflated in all but a very

strong wind. Navy personnel said the

collar is easy to grab hold of and get

into while in the water.

The ring is made up of one of the

two air chambers of a standard “Mae

IVe salute the "poets" of today.

F
requently they make front page news. They also command atten-

tion in industrial publications. Industry-wide they contribute the

warm glow of inspiration. And industry, in bringing their heavenly

ideas down to earth, stands alongside them to share the spotlight.

Though these modern poets do not write in verse, they appeal to

our imagination. To us, their communications are immortal. For theirs

is the sheer poetry of wondrous feats of accomplishment. They them-

selves are the engineers and scientists who are the mainspring of our

age. We extol them, one and all, and urge them never to cease in

their quest for awe-inspiring achievement.

At Sikorsky we have poets like these. We need more. Are you

one? If so, please write to Mr. Richard Auten, Personnel Department.

S/KORSKY

West” life preserver. Some 50 ft. of

4-in. nylon cord is attached to the CO,
inflation cartridge trigger which allows

the vest to be inflated by giving the cord

a sharp tug. Ring and cord can be

folded into a package measuring 6 in.

long, 3 in. in diameter and weighing
15 oz. Canvas webbing loops are pro-

vided—two for the arms and a third to

hoist the survivor out of the water.

Total cost is about S2.00.

Need for throwablc, retrievable life

rests was pointed up by a recent Strato-

cruiser ditching off Oregon (See p. 45).

Survivors in life rafts were unable to

help others struggling in the water be-

cause they had nothing to throw to

them and the wind was drifting the

rafts away faster than an average person

PNA says that it will furnish free

drawings and specifications of its throw-

able life ring to anyone who is inter-

ested. Address: Seattlc-Tacoma Airport.

Seattle 88, Washington, Attention

Frank Hansen, chief pilot.
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WHO'S WHERE
(Continued from page 15)

R. L. Coffey, manager of military require-

ments department, Allison Division, General

Motors Corp.
Beverly W. Duncan, in charge of research

and development. Micro Precision Casting

Co., Whitehall, Mich.

Richard 7*. Williamson, military service

representative. Ccc-Bee Chemical Co., Inc..

Downey, Calif., formerly Deputy Chief,

Airlines & Maintenance Branch Procure-

ment Division, Headquarters, Air Materiel

Command.
Michael Gladstone, sales manager. Alloy

Precision Castings Co., Cleveland, Ohio.
He was formerly president of Centrifi-Cast

Co.. N. Y. C.
John T. Castles, manager, Elastomer Mar-

ket Development Unit, Silicone Products

Department, General Electric Co., Water-
ford, N. Y. Ernest A. DcMctre, power tube

application engineer, General Electric’s

Tube Department, Schenectady, N. Y.

J. Dcryl Case III, product planning and
market research section. Carboloy Depart-

ment, Detroit, Mich.
Paul L. Harrison, director of sales and

marketing, Teleflex, Inc., North Wales. Pa.

Robert A. Gilbert, in charge of market and
sales research and II. W. Miller, in charge

of advertising and sales promotion.

Capt. J. R. Steer, British Overseas Air-

ways Corp. sales manager for Northeast
Asia, replacing L. F. Wood, transferred to

Douglas Roberts, advertising manager, Ca-
nadian Pacific Airlines.

Frank B, Bradv has taken a junior part-

nership in Mills, Petticord & Mills, Wash-
ington, D. C., architectural and engineering

(inn. He was formerly project engineer,

Air Transport Assn.

Thomas Hackctt, product improvement
manager and Ercole J. Vital!, assistant chief

engineer. Chandlcr-Evans Division, Pratt &
Whitney Co., Inc., W, Hartford, Conn.
Kenneth B. Luskin, administrative as-

sistant to vice president. Delavan Manufac-
turing Co.. W. Des Moines, la., supplier

of jet engine nozzles to Pratt & Whitney
Aircraft Division, United Aircraft Corp.
Norman S. Benedict, aviation safety staff,

University of Southern California. Los An-
geles, where he will instruct in aircraft

accident investigation and prevention.

Allen O. Gamble, project director. Na-
tional Register of Scientific and Technical
Personnel. National Science Foundation. He
was formerly with National Advisory Com-
mittee for Aeronautics.

Robert H. King, assistant plant manager,
Rhcem Manufacturing Co.. Downey, Calif.

William H. Balcntine. plant operations

manager. Instmmcnt Division, Thomas A.
Edison, Inc., W. Orange. N. J.

Dr. William R. Sears, editor. Journal of

the Aeronautical Sciences. Institute of the

Aeronautical Sciences. N. Y„ formerly direc-

tor of the graduate school of aeronautical

engineering, Cornell University, Ithaca,

N. Y.

Walter J. Hegcdus. sales engineer, Fan-
steel Metallurgical Corp.’s Metals & Fabri-

cation Division, Cleveland, Ohio.
William J. McCuckin, sales promotion

manager, Librascope, Inc,, Glendale, Calif.

IN THE AIR the plane has a top speed of about 60 mph., lands at 25-30 mph. Gross weight

is approximately 600 lb. It takes Bryan about a half-hour to convert the plane for road travel.

Home-Built’ Roadable Plane Costs $250

WINGS FOLDED, home-made roadable rolls along the highway powered by a pusher-mounted

40-hp. Continental. Builder Dewey Bryan plans separate low-power engine for road use.

WINGS EXTENDED, Byran roadable starts takeoff. Costing S250, plane took 3J years to

build. It uses wings salvaged from a glider; tail and engine are from a Corben Baby Ace.
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AIR TRANSPORT
1955 Record-Breaking Year for Airlines

Air traffic boom likely to continue well into 1956
as general economy of nation registers new' gains.

By Craig Lewis

Washington—Airline traffic and rev-

enues broke all records in 1955 and
brought the airlines a substantial share

of the prosperity enjoyed by the U.S,
economy last year.

Airline business showed substantial

gains in all departments, according to

year-end reports of the Air Transport

Assn., Civil Aeronautics Administration

and other organizations.

Many of last year's gains are tied to

the record growth of the national

economy. Economists figure that the

present boom took on a new momen-
tum in mid-1955 and most feel that

it will continue until mid-1956 at least,

indicating airline gains will continue

well into the new year. The dark spot

in the airline picture for the year is the

safety record which rose to 0.75 per

100 million passenger-miles from a

1954 low of 0.09 for the domestic

scheduled airlines. This figure includes

the December crash of an Eastern Air

Lines flight at Jacksonville, Fla.

International carriers had a record

of 0.04 fatalities per 100 million pas-

senger-miles after a perfect record in

1954, and the irregular carriers had one

accident.

Business Flying Up
An ATA tabulation indicates that

the scheduled airlines are responsible

for a 3% increase in common carrier

intercity passenger-miles for 1955. ATA
figures are based on actual data for ten

months and estimates for November
and December.

Railway and motor bus traffic fell off

3% to 8% in the past year while the

airlines, with 19.9 billion intercity pas-

senger-miles, had a 19.2 gain, according

to ATA. With this increase in airline

traffic, total common carrier traffic rose

3% to 60.67 billion passenger-miles in

1955.

Airline intercity traffic in the year

was 13.3 billion first class passenger-

miles, a 16.9% gain, and 6.6 billion

coach passenger-miles, up 24%. In the

same period private automobile traffic,

considered a key factor in air traffic

development, rose 5% to 575 billion

intercity passenger-miles.

Busines flying increased 10% in 1955
to 4.3 million hours, according to CAA.
Airport activity increased 9.2% with

CAA control towers handling 19.6 mil-

lion landings and takeoffs. CAA traffic

control facilities received 20.6 million

pilots’ position reports during the year,

a 22.1% gain.

International Gains

The world's scheduled airlines car-

ried 69 million passengers 38.53 billion

passenger-miles last year, according to

the International Civil Aviation Organi-

zation. These figures, which exclude

the Union of Soviet Socialist Republics

and the Peoples Republic of China,

represent an increase of 1 7% in passen-

gers and 18% in passenger-miles over

1954.

Sir William Hildred, Director Gen-
eral of the International Air Transport

Assn., predicted that world airline traf-

fic will increase to 85 million passengers

in 1956 and will reach the 100 million

mark in 1957, if growth continues to

follow present trends.

The Aircoach Transport Assn, re-

ports that traffic of irregular carriers in-

creased about 20% during the year over

the 1954 level of 1.24 billion passenger-

miles.

Both domestic and international

scheduled airline groups showed substan-

tial growth in the past year (see box).

The trunk airlines led the way with 19,-

375 million passenger-miles, a gain of

18.9% over the preceding year. Mail

ton-miles were up 8.9%. express traffic

up 25% and cargo up 22%. Revenue
ton-miles for the trunks increased

20.1% to 2,225 million.

Revenues for trunk airlines were up
16% to 51,133.5 million, including a

16.6 increase in passenger revenues to

$1,016.6 million.

U. S. scheduled international airlines

flew 4.430 million passenger-miles and
605.3 million revenue ton-miles in

1955. increases of 18.3% and 17.9%
respectively.

They also flew 45.4% more U. S.

mail ton-miles and 6.3% more foreign

mail ton-miles in the year. Cargo traffic

for the international air lines was up
10.9%.

Subsidy Drops Sharply

U. S. flag airline revenues showed

substantial gains in all categories but

foreign mail, which dropped 2.8%, and

subsidy, which fell off 73.3% from

528. 5 million to 57.6 million. Passenger

revenues went up 15.2% to 5292.8

million, and total revenue increased

7.7% to 5387 million.

Local service airline traffic increased

by nearly a third. Revenue passenger-

niiles went up 28.9% to 525 million

and revenue ton-miles increased 29.4%
to 53.9 million. Mail traffic increased

18.3%, express 42.3% and cargo

35.1%.
Total revenues for the local airlines

don’t reflect the dramatic traffic growth,

since subsidy was cut during the year.

Passenger revenues showed a gain of

16.7%, totaling S33.1 million, but sub-

Airline Traffic, Revenue Statistics

REVENUES
(000 Omitted)

1,356.435

49.594

1,572.150
38,407

1,610,557

TRAFFIC
(000 Omitted)

24,587,970

1,166,554

57,911
9,461

15,638
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sidy income went from 523.7 million

to $19.7 million, a 16.7% drop. Total

revenues increased only 2% to 556.9

million.

Helicopters Traffic Booms

Revenue ton-mile traffic of the ter-

ritorial airlines was 8.9 million, a 15.6%
gain, and total revenues were 57.5 mil-

lion, an increase of 13.8%. Alaskan

carriers increased traffic 48.4% to 28.8

million revenue ton-miles and revenues

14.8% to 522 million.

Helicopter carriers operated 795,000
revenue passenger-miles, an increase of

334.4%. Revenue ton-miles rose 30.9%
to 195,000. Total revenues for the

helicopter lines were $3.5 million, in-

cluding 52.7 million in subsidy, for a

revenue gain of 12.3%.
The CAA safety statistics for the

year are based on seven fatal accidents.

The figures don’t include the crash of

Air France, Pan American-Gracc Air-

ways and Sabcna Belgian World Air-

lines last week placed their first orders

for American jet airliners. Air France

and Sabcna, respectively, ordered ten

and three 290,000-lb. Boeing 707-320

Intercontinental Panagra contracted

with Douglas for four 275,000-lb.

DC-8s.
Sabcna announced that its Intercon-

tinentals would be powered by four

Pratt & Whitney Aircraft JT4A-3 en-

ines, the commercial version of the

Presumably, Air France’s Boeings

and Panagra 's DC-8s will use the same
engine.

Thrust of the JT4A-3 will be be-

tween 17,000 and 18,000 lb., according
to latest estimates. Airlines have been
told bv the aircraft manufacturers that

the P&WA J57, which will power the

Boeing 707 Jetliner and smaller versions

of the Boeing 707 and DC-8 will have

a takeoff thrust of 13,000 lb., with

water injection, and a cruise thrust of

11.500 lb. The J75 or JT4A-3, it is

estimated, will provide 50% greater

thrust than the J57.

Intercontinental Design

Earlier, Pan American World Airways

ordered 12 Boeing Intercontinentals,

exercising an option in substituting the

bigger aircraft for an unspecified num-
ber of the 707s ordered in October.
The Intercontinental will be 50,000

lb. heavier than the 707, have a range
in excess of 4,000 mi. with a full pay-

load of 36,500 lb. and full fuel reserves.

Payload is up 8,500 lb.; fuel capacity

is increased 3,800 gal. to 21,200 gai.

a United Air Lines flight at Longmont,
Colo., which killed 39 passengers and

5 crew members and has been traced

to sabotage.

In the seven domestic accidents, 156

passengers lost their lives. The single

international airline accident caused

two passenger deaths.

The CAA report shows there were

60,500 active U. S. civil aircraft in 1955,

a gain of 2.6%. Scheduled air carrier

aircraft total 1,490, including 780 two-

engine and 690 four-engine types.

During the year, the CAA issued

12,000

commercial pilot airman certifi-

cates, a 21.5% increase and 2,500 air

transport pilot certificates, a 12.9%
gain. Student pilot certificates dropped

off from 43,393 to 40,000 last year, and

private pilot certificates decreased 2.7%
to 16,000. An 8.6% drop in mechanic

certificates is reported with a total of

5,000.

The Intercontinental design is 146 ft.

8 in. long and has a wingspan of 141 ft.

6 in. Wing area is increased 20% or

475 sq. ft. for “utilization of shorter

runways for takeoff and landing."

Pan American is scheduled to receive

its first Intercontinental in Aug. 1959.

Deliveries to Air France will begin

Nov. 15, 1959, with final delivery on its

contract set for Nov. 10, I960.

With the Boeings, Air France says it

will fly between New York and Paris

in six and one-half hours. For its short

range routes in Europe and the French
Union, the French airline has pur-

chased 12 twin-jet Caravelle airliners.

Sabena’s Jets

Sabcna's jet airliners will carry 126
passengers, 98 in tourist class and 28 in

first class. The first-class compartment
will be forward and the tourist cabin

aft. Each will have its own entrance,

service door and galley.

New York to Brussels schedules will

be cut to six hours 35 min. from the

present 14 hours. Nonstop flight be-

tween Brussels and Leopoldville in the
Belgian Congo will take seven hours

50 min.

Panagra says its 575-mph. DC-8s will

reduce travel time between New York
and Buenos Aires with one stop to 1

1

hr. Present schedules take 22 hr. With
a full load, the DC-8s will have a range
of 4,950 mi., according to Panagra, pro-

viding non-stop flights between New
York and Lima, Peru; Miami and San-
tiago, Chile, and Panama and Buenos

Deliveries to Panagra are scheduled

for early 1960.

Pan American Subsidy

Reduced to $9 Million

Washington—Pan American World

Airways' annual subsidy has been cut

by more than half by a Civil Aeronautics

Board action which put PanAm's en-

tire system on a permanent mail rate

basis for the first time.

The CAB has proposed new rates,

effective Jan. 1, 1955, for PAA’s four

divisions which cut subsidy from the

S22 million estimated for 1954 to S9
million a year starting in 1955. By
applying profits from aircraft sales, 1955

subsidy is cut to less than 52 million.

In its opinion, the Board said it

believes that the proposed rates will

rovide a favorable climate in which
an American can successfully complete

the equipment program it has recently

started. The fact that the whole air-

line is on a final rate should benefit

its financial status immeasurably, ac-

cording to the CAB, and the airline

management will have added incentive

to get off subsidy.

The CAB points out that with re-

cent traffic growth, PanAm’s system,

like other U. S. carriers, has a new low

subsidy requirement. "In view of the

fact that this system provides world-

wide services in the national interest,

that it offers 4,164,037,000 seat-miles

in a year, and that it flies over

76.353.000 plane-miles a year, the re-

duction of the need for government
assistance in the past several years has

been gratifying,” the Board said.

Total mail pay for the PAA system

is estimated at 524,120.000, including

51. 569.000 for the Alaska Division,

58. 179.000 for the Atlantic Division,

58.068.000 for the Latin American
Division and 56,304,000 for the Pacific

Division. From this total the CAB
has subtracted S679.000 as an estimate

of annual non-divisional income avail-

able to reduce subsidy, leaving a total

system annual mail pav of 523,441.000.
With annual service mail pay forecast

at about 514 million, annual system

subsidy under the proposed rates will

be 59,859,000. The 1955 subsidy is

reduced to 51,937,000.
In its opinion, the CAB says it may

institute a proceeding involving all sub-

sidized carriers to determine whether it

is possible to establish a fairly automatic

method of reducing subsidy with gains

trom equipment sales in the future.

Pan American’s Alaska Division has
been on a final rate since 1951, and the

Atlantic Division’s final rate was set

last year. After review the Board has de-

cided not to change these rates.

The other two divisions are now
operating under open rates. The Latin

American rate was reopened Dee. 31,

1954, and the Pacific rate Jan. 1, 1954.

Air France, Panagra and Sabena

Order Jets with JT4A-3 Engines
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CAB Bureau Counsel Recommends
N. Y.-Miami Route tor Northeast
Washington—A New York-Miann

route for Northeast Airlines and ex-

panded East Coast services for Na-
tional Airlines. Eastern Air Lines. Trans
World Airlines and United Air Lines
have been recommended by Civil Aero-

nautics Board counsel, V. Rock Grund-

A public need for a third carrier on
the New York-Florida route and a need
to help Northeast Airlines in eliminat-

ing subsidy are basic findings of Grund-
man in his brief to the examiner in the

New York-Florida Sendee Case.
These arc Bureau counsel's recom-

• Northeast should be awarded a route

extension south of New York to Miami
via Philadelphia. Baltimore. Washing-
ton. Jacksonville and Tampa.
• National's routes should be amended
to extend its sendee north of New York
to Boston via Providence. A restriction

against serving Norfolk and Richmond.
W sliingtOn or Baltimore on the same
flight and one requiring flights sening
Richmond. Washington and/or Balti-

more to originate or terminate at

Charleston. S. C.. or beyond would be
lifted. National’s temporary authority

to sendee Newport News-Hampton-
Wanvick should be made permanent.
• Eastern's restrictions on service to

Boston. Providence. Hartford and New
Haven should be removed, as should a

long-haul restriction on traffic between
Tampa-St. Petersburg-Clcanvatcr and
Miami. Tampa-St. Pctcrsburg-Clear-

watcr should be added as an intermedi-

ate point on Eastern’s Miami-Boston
Route 6.

• TWA’s Washington-Baltimore seg-

ment should be extended to New York
and Boston, with a long haul restric-

tion requiring flights sening Washing-
ton and Baltimore, and New York and/
or Boston to originate or terminate at

Chicago or beyond.
• United's Washington-Baltimore seg-

ment should be extended to New York
and Boston, with flights between Wash-
ington or Baltimore and New York
required to originate or terminate at

Chicago or beyond.

Balance Necessary

Bureau Counsel Grundman narrows

his choice of a third carrier on the New
York-Florida route to Northeast and
Pan American World Airways on the

grounds that seasonality and subsidy

need arc the primary issues in the

choice. Both carriers currently require

subsidy.

Since traffic between the Northeast

and Florida is highly seasonal, Grund-

man feels a third carrier in the market
should have a balancing seasonal peak.

Both Northeast and Pan American have

their peak demands in the summer
season, leaving their operation slack

during the peak winter season in

Florida.

Grundman said his choice lies with

Northeast because it is necessary to

strengthen that carrier and broaden its

competitive opportunities in line with
the CAB objective of developing a

sound route structure. He feels the

choice of Northeast for the new route

will achieve that result

Fail to Keep Pace

According to Gruiidman’s brief.

Northeast would get access to high
density markets expected to produce

3,265,427 passengers and 1.999.402.000
revenue passenger-miles in 1956. He
points out that such access would en-

able Northeast to lengthen its average

haul and decrease its unit cost, and
would increase the flow of traffic over

its present system.

In his brief. Grundman says that

National and Eastern arc not charged

with providing inadequate service, but
that both carriers have borne a sub-

stantial part in developing the Florida

market. He says the efforts of the car-

riers have apparently not kept pace
with increasing demand because of its

seasonal character.

Comet Completes Journey

De Havi! land's Comet III returned

complete a 30.000-nii. round-the-world

proving flight designed to restore inter-

port.

Piloted bv dc Havilland chief test

pilot John Cunningham, the Comet III

crossed the Atlantic from Montreal in

54S mph. to record the feftest time a

passenger plane has ever flown the ocean.

At the trip’s conclusion. Sir Miles

Thomas, board chairman of British Ovcr-

catcd our faith in British jets."

The global flight was marred in Can-

ada by a malfunction in a hot air duct

in No. 3 engine. Due to leakage be-

cause of an inadequately tightened con-

nection. hot gases seeped into the engine

compartment, setting off a fire warning

signal. Cunningham brought the plane

down without incident, and it was re-

paired in Toronto.

While certification of another car-

rier on the route won’t solve problems
of seasonal imbalance, it will provide

capacity to meet peak directional and
seasonal demands. Grundman states.

Grundman said that while the entry

of a third carrier in the New York-

Florida market might slow up the rate

of growth of National and Eastern, it

"will not seriously affect their present
healthy financial condition nor jeopard-

ize their ability to render adequate
sendee over the route in question.

United Obtains $150 Million-Jet Financing
United Air Lines has completed a 5150 million deal, largest single airline financing

The airline has arranged for S120 Ininion in'nov debentures and a S30 million

bank credit.

Eastern Air Lilies arranged to borrow S90 million from Equitable Life Assurance

Societv and American Airlines secured financing of $75 million from Metropolitan

Life Insurance Co. last November (AW Nov. 7. 1955. p. 109). Both programs are

designed to bear part of the cost of new- equipment.

United's arrangements are with the Prudential Insurance Co. of America, the

Mutual Life Insurance Co. of New York and Metropolitan Life. They provide for

the sale of up to $120 million in new scries D. debentures in installments as

needed over the next several years. Hairiman Ripley and Co. was United’s agent in

the debenture financing.

The airline’s credit agreement is with a 38 bank group headed bv the First National

Cits Bank of New York. The credit was effective Dec. 1 and calls for repayment

of loans over a fisc-sear term. United hasn’t vet drawn on Hie credit which makes

$30 million available up to Dec. 31. 1960.

The sinking fund for the debentures will retire the issue by 1981. according to

W. A. Patterson, president of United. He said that accomplishment of the program

gives United assurance that "it will be in a strong position to meet the financial needs

of the jet age.”

The United jet order, which the new financing w ill help pav for. calls for delivers-

of 30 DC-8 airciaft and spares starting in May. 1959 at a totai cost of S175 million.
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Airlines Challenge CAB Decision

In Southwest-Northeast Awards
Washington—Decision by the Civil

Aeronautics Board in the Southwest-

Northeast Case, which creates a nesv

pattern of airline competition (AW
Nov. 18, p. 12), has been challenged

in varying degrees by the airlines con-

A mixed reaction to the Board’s de-

cision is particularly noticeable in the

petitions for rehearing, reargument and
reconsideration filed by two of the three

winners of major route asvards-Capital

Airlines and Delta Air Lines. The
absence of any move by Braniff Airways

is considered significant. Braniff gets

an entirely new route between Dallas/

Fort Worth and New York and Wash-
ington via Memphis, Nashville and
Chattanooga.

Strongest request for CAB to revise

its Southwest-Northeast decision was

made by Capital Airlines. Winner of

an amended route pattern which ex-

tends sendee from Washington to

New York; Atlanta to New Orleans via

Birmingham and Mobile, and local

sendee between Philadelphia and Pitts-

burgh, Capital wants the Board to make
the following three major changes that

• Deny Delta Ait Line’s application

entirely.

• Deny American Airline’s application

to sene Houston.
• Extend Capital’s Route 51 beyond
New Orleans to Houston as a new
tcnninal point.

The Capital petition, however, was

countered by Delta’s objections to the

awards made to Capital with the ex-

ception of local authority for Pittsburgh-

Philadelphia sendee. Delhi told the

Board the 3-to-2 decision favoring Capi-

tal has the “tendency to weaken the

professed strengthening of Delta.”

Delta sought no change in the Board’s

grant of new authority to Braniff for

a competing Dallas/Fort Worth-New
York sendee.

Positions taken by the Big Four car-

riers—American. Eastern. Trans World
and United—were in sharp disagree-

ment as to the effect the decision

would have on each carrier. None of

the Big Four, however, othenvisc com-
plained of the Board's concessions to

strengthen the regional trunk lines.

Here is how the Big Four want CAB
to change its decision;

• American Airlines thinks its San An-
tonio restriction should be lifted and
more flexibility of sendee permitted for

its proposed Houston operations. The
San Antonio-Northeast restriction was
not modified, American contends, be-

cause CAB fears that American will

divert San Antonio—Dallas/Fort Worth
traffic from Braniff. American says this

restriction inconveniences some 74,000

San Antonio passengers now carried

annually and "American is going to

carry these passengers whether or not

the restriction is modified.”
• Eastern Air Lines says there are de-

ficiencies and discrimination in the

Board's decision that can be remedied

only bv granting the original applica-

tion for extensions to Dallas/Fort

Worth.
Such authorizations, Eastern said,

should include:

Intermediate Pittsburgh sendee on

the Northeast-Atlanta-Tcxas Route 5 by

extension from Birmingham to Dallas/

Fort Worth via Jackson and Shreveport.

Further extension from New Orleans

to Dallas/Fort Worth.
Extension of the Northeast-Chatta-

nooga “dead end” terminal segment of

Route 5 beyond Chattanooga to Nash-

ville, Memphis and Dallas/Fort Worth.
Inclusion of Pittsburgh as an alter-

nate intermediate point on Route 5 be-

tween New York and Nashville.

• Trans World Airlines claims its award

of Tulsa and Oklahoma City is ham-
pered by the long-haul restriction and
asks for removal or modification. The
transcontinental carrier noted that the

traffic flow between the two Oklahoma
cities and TWA cities in the Ohio
Valley and the northeast is five times

greater than the traffic between Okla-

homa Citv/Tulsa and the West Coast.

The proposed restriction, TWA says,

will seriously curtail any benefits to

both Tulsa and Oklahoma City for

services to the East.

At the same time. TWA wants CAB
to deny Capital Airlines authority for

local Pittsburgh-Philadelphia sendee

and American Airlines routes consisting

of Columbus-New York, Columbus-
Pittsburgh, Dayton-New York and Day-
ton-Pittsburgh.

• United Air Lines wants CAB to stav

its awards to both American and TWA.
The Board was criticized for not con-

sidering United’s original applications

for new routes between Southern Cali-

fornia, Texas, Oklahoma and the East

Coast. United said in its petition that

the Board's action in denying compara-
tive consideration of its application was
contrary to principles established in the

Ashbacker Case and a recent Court of

Appeals decision involving Delta Air

United also asked CAB to defer its

decision on additional operating author-

ity for other carriers between Washing-

ton and New York until United appli-

cation for similar sendee is decided in

the New York-Florida Case.

• National Airlines in a separate plea

supported United's objections to new
and additional services between Wash-
ington and New York. National said

the need for local New YorkAVashing-

ton sendee is a major issue in the New
York-Florida Case and the final decision

should be made there. In addition. Na-

tional wants the Board to impose a

restriction on Delta's newly-authorized

service between New York and Atlanta

to prevent through sendee south of At-

lanta and an appropriate limitation on

Capital Airlines to prevent through

sendee between New York-Philadclphin

and Norfolk-Newport News. An objec-

tion was also raised to granting Delta

permanent authority between New Or-

leans and Houston until National is

heard on its application for extension

of Route 39 from New Orleans to

Houston.

CAA Calls Meeting

On Jet Airport Needs
A joint industry-government meet-

ing to discuss civil airport needs for

commercial jet transports has been

called by the Civil Aeronautics Admin-

istration.

Charles J.
Lowcn, Jr., CAA Admin-

istrator. will preside at the meeting,

which will be held Jan. 11. In in-

viting industry participation. Lowcn

said, “With these jet transports now
entering the design stage and the manu-

facturers having a clearer knowledge of

flic probable performance characteris-

tics of the aircraft, it is important to

see what steps may be necessary to

assure adequate airport facilities.” He
added that "through sound planning

now, we can be ready for the aviation

needs of the 1960’s with the mini-

mum expenditure by both Federal and

local government.”

Major phases of the discussion of air-

ports for jet use will be runways, taxi-

wavs, loading areas, ramp servicing,

buildings and approach clearance. Other

subjects include the effects of blast,

heat and spillage on the pavement, con-

crete or asphalt; whether the jet air-

craft will taxi or be towed; what fire

protection will be required during fuel-

ing; whether airports will require noise

buffer zones; and many other questions

affecting airports for civil jet trans-

industry representation at the CAA
jet airport meeting will come from the

Air Line Pilots Assn.. Air Transport

Assn.. Aircraft Industries Assn., Air-

port Operators Council, American Asso-

ciation of Airport Executives, National

Air Transport Coordinating Committee.
Civil Aeronautics Board, Navy and Air

Force also will be represented.
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Transpacific Travel Sets Record;

Tourist Fares Behind Increase

By Bernie Lang

Los Angeles—Summer passenger traffic

across the Pacific this year surpassed

all expectations, with tourist-class flights

registering the largest gains.

In exceeding the already optimistic

predictions, July and August passenger

travel registered an increase of more
than one-third over the peak months
of 1954 and accounted for the biggest

season the three transpacific U. S.

scheduled airlines have had to date.

Without exception, tourist class

travel represented the major portion of

this record travel, which included these

• Pan American World Airways re-

corded gains over last year of up to

35% during the summer rush, 10%
above the anticipated traffic increase.

• United Air Lines gained 52% over a

year ago, 12% beyond predictions.

• Northwest Orient Airlines predictions

were borne out in a 37% gain.

Preparations by the airlines for still

greater increases next summer already

arc underway. Herbert F. Millev,

traffic and sales manager of Pan Ameri-
can’s Pacific-Alaska Division, says:

“We are planning on the biggest

tourist summer in the history of trans-

ortation in the Pacific, not only to

lawaii but all over.”

The past season’s high volume boom
can be attributed generally to these

• More conversions to tourist service.

• Stcppcd-up promotion programs.
• Pay-later plans.

• Newer equipment.

All of these factors arc expected to

contribute greatly to 1956 increases.

Pan American

A total of 17,237 revenue passengers

were flown on Pan America’s Pacific

routes during July, an increase of 20%
over the 14,381 flown in the same
month of 1954. In August, the total

was 18,819, 22% more than the 15,383

for August, 1954.

Pan American’s greatest increase was
on routes to and from the Orient, with

increase in both business and tourist

travel to and from Tokyo, Hong Kong
and Manila. Passenger traffic to the

Orient, as compared with the same
months of 1954, rose 34% in July and
25% in August.

From the Orient to the U. S., it

jumped 39% in July and 50% in

August. South Pacific and Honolulu
traffic also showed substantial gains.

During the summer, Pan American’s

route between Hawaii and the Pacific

Northwest cities of Seattle and Port-

land came more into the picture. A
spokesman for the airline reported:

"More persons were traveling back and
forth between the two areas. Travelers

from Honolulu and the Orient bound
for elsewhere in the U. S. were choos-

ing this gateway as an alternate route.”

At the moment, Pan American has

no new equipment scheduled for opera-

tion during the peak months of next

year. It has on order, however, a fleet

of 33 DC-7s, "some of which undoubt-

edly will be assigned to Pacific routes,”

the airline’s spokesman said.

United's Gains

United Air Lines, which flics to

Hawaii and not beyond, handled a total

of 10,681 passengers during the sum-

mer traffic peak, an increase of 32%
over 1954.

Traffic between San Francisco-Hono-

lulu (in both directions) was 27.6%
higher in July and August than in the

same months of 1954. The Los
Angelcs-Honolulu route showed a

30.6% increase in July and a 43% gain

in August over the July and August
periods of 1954.

United will be flying DC-6Bs over

its Honolulu coach sendee in 1956
with a seating capacity of 75 per air-

plane. according to S. R. Newman,
United’s western regional sales man-
ager. “This will” he said, "give us a

30% increase in seating capacity in

coach configurations and should parallel

the demand.”

Northwest Orient

Expanded sendee over Northwest

Orient Airlines’ Great Circle Route was
the major factor in its 37% passenger

gain over the summer of 1954.

James AV. Mariner, Northwest’s vice

president of sales, said this expanded
sendee included:

Increased number of schedule

choices. With the introduction of two-

class sendee of Super-G Constellations,

NWA now offers 10 separate sendees
across the Pacific each week. An addi-

tional weekly round trip will begin on
July 1. Another factor was the intro-

duction of new type aircraft.

An added factor during the carlv

ment of armed forces personnel and
dependents by commercial airlines from
Japan, because of the shortage of space

in military transport ships.

More Promotion

Concurrent with the introduction of

new Super Constellations, Northwest
stcppcd-up all types of promotion of its

series. “We should be able to project

such increases further into the new

Orders for DC-6Bs and DC-7Cs,
amounting to S42 million, are scheduled

for delivery within the next two years.

Donald W. Nyrop, Northwest’s presi-

dent, recently announced that the air-

line will decide, probably within the

first six months of 1956, to buy be-

tween eight and 10 jet transports from
cither Boeing or Douglas.

Although the DC-7Cs will not go

into serv ice until 1957. Northwest says

it has effectively increased its carrying

capacity by reopening Shemya airstrip

at the tip of the Aleutian Island chain

as a refueling base for flights to and
from Japan. Flying distance is 900
miles shorter than the previous Cold
Bay, Alaska-Tokyo route. Mariner said,

allowing an increase in payload of about

40% and an increase in number of

seats of about 11%.
Reopening of Shemya under a 10-

year lease with the Civil Aeronautics

Administration makes Northwest the

first American carrier ever to operate

its own airport. Also, it is the first com-
mercial purchaser of a Gilfillan GCA
unit to facilitate all-weather operations.

Present schedules have Northwest
flving one-stop between Japan and the

U. S. (Tokyo-Shcmya-Scattle, Tacoma)
four times a week. The scheduled ad-

ditional flight will go via Anchorage.

All westbound flights, because of pre-

vailing headwinds, stop at both Anchor-

age and Shemya.

Pacific Traffic Increases

U. S.-Honolulu 6,298 7,944 26% 20,559 26,558 28%
U. S.-So. Pacific 893 914 2% 464 616 32%
U. S.-Orient 3,519 4,356 23% 3,545 5,328 50%

This table includes U. S. carriers only. Japan Airlines says its peak season is

August-October, and reports a gain of 53%. During these three months of 1955,

it carried 3,300 passengers between Tokyo and Honolulu and U. S., compared

with 2,153 in 1954.
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Inadequate Aids Bog Transocean Traffic
By R. C. Robson*

New York—Inadequate air navigation

and communication facilities are seri-

ously hampering North Atlantic air

traffic and the situation is steadily

worsening.

North Atlantic crossings run as high

as 3,000 a month. There are at any
time during the day about 75 aircraft

cn route between Gander, Newfound-
land, and Shannon, Ireland. Commer-
cial airlines carried 250,000 passengers

between Europe and the U. S. in 1948.

They will carry 750,000 passengers in

1955. Predictions arc that by 1960
there will be 2 million passengers flying

the Atlantic.

There are three major, factors causing

congestion across the 2,000-mile north-

• Communications.
• Navigation facilities.

• Aircraft performance.

Communications

There is a complete absence of direct

communication. Communications at

airports are put on the local teletype

circuit and routed to the station com-
munications center where they are re-

typed for retransmission across the At-
lantic by radio teletype.

Centers Clogged

The communications center is one of

the big bottlenecks in the process. All

messages pass through this point. Air-

craft position reports are sent to the

center for redistribution. These reports

contain 18 elements of information, in-

cluding a complete weather summary as

well as the aircraft’s position in latitude

and longitude. In addition to these re-

ports and traffic clearances, airline com-
pany messages use the same circuits

which increase the message load.

Clearance messages and position re-

ports arc only two of the several forms
of information on each flight that clear

through the communications center.

There also is a departure message when
the plane is airborne. It is the responsi-

bility’ for the originating airport to

monitor each flight and there must be
a message to the originating point when
the aircraft arrives at its destination.

The arrival messages, which have a low
priority, arc sometimes hours late. There
are cases where the message has been
received the day after the arrival of the
aircraft.

It is not unusual for a routine clear-

ance request to take an hour before it is

* Captain, American Airlines, and col-

umnist for Aviation Week.

delivered. This time is consumed by
the mechanics of transmitting the mes-

sage to and from the airplane, the

communications center and the traffic

controller.

Only the original sender has the au-

thority' to cancel a message. In many
cases a flight will reach its destination

before receiving an answer to an inflight

request. Although it is obvious that the

information is useless after the flight is

terminated, the message still continues

through the process.

False Alerts

Even if the radio teletype circuits

were able to operate a full speed around

the clock the problem would still be

great. There arc numerous breaks in

transmission in the far north, due to

radio propagation difficulties, some last-

ing as long as 10 hours. When the

circuits go dead, operators are forced

to use the Morse hand key which is a
time-consuming method.

Propagation difficulties many times

makes it impossible for an aircraft to

make routine reports. If an aircraft

is unreported, the center issues an

alert for the "missing" aircraft. The
Gander center in 1953 issued more
than 400 emergency alerts. In 85% of

the alerts, the cause was found to be
inability of the aircraft to make con-

Each alert consumes 30 minutes
of the controller’s time. Routine mes-

sages are further delayed.

Iceland and the Azores, two impor-

tant stations, lack radio teletype facili-

ties and use only hand Morse. They
are also used as relay points for mes-
sages. Lisbon, for example, reports

through the Azores station.

Hand Morse also is subject to propa-
gation problems and at times it is neces-

sary to use commercial cables. This is

expensive. The only direct center-to-

ccnter land line is between the New
York Ocean Center and Gander. New-
foundland, and one link across the Gulf
of St. Lawrence is by radio.

Involved Transmission

Another complication to the traffic

control system is the devious channels
used by North Atlantic operators. Mili-

tary planes usually make direct contact

with the headquarters through military

radio frequencies. These transmissions

by-pass the center completely and must
be relayed back.

In some cases an aircraft is unable
to contact a land station, but is able

to contact a U. S. Navy or Coast Guard
vessel. The Navy vessel relays mes-

sages to Washington and then they

arc retransmitted to the proper destina-

tion across the Atlantic. The waste of

time and airspace is enormous.
A tvpical situation is the assignment

of an aircraft reporting its position to

South America to an altitude of 17.000

ft.

Although the aircraft has usually

vacated a given sector, the center can-

not use this airspace since it hasn't

received a report from the aircraft.

This causes large areas of vacant air-

space to go unused while the message is

in the process of transmission.

Centers have worked out a svstem to

combat this situation by making local

arrangements for the assignment of

certain blocks of altitude to each other

for definite periods. Gander may take

L2-1 3-14-1 5,000 ft. while Shannon
takes 16-17-18-19,000 ft. This permits

more positive control and speeds clear-

ances. Main objection to this plan is

that each center may not need exactly

four levels.

Space Assignments

To cope with the uncertainties of

position reports and provide adequate
safety it is necessary to assign each

flight large blocks of airspace. Separa-

tion is provided by alloting 120 miles

for lateral spacing, a minimum of

1.000 ft. vertical spacing and up to

30 minutes longitudinally.

Each center keeps track of individual

flights by marking off zones of 5 deg.

of longitude and using these lines for

posting aiicraft fixes.

Difficulty with this system is the

fact that aircraft do not necessarily give

their position or its next estimated posi-

tion on these 5 deg. lines. An aircraft

may estimate its next position at 32

deg. west longitude. The controller

then must interpolate to post the fix at

30 deg. This occurs on numerous flights

and the center spends considerable

time working flight plans and interpolat-

ing positions.

Navigation Aids

There is no "common system” long-

range navigation aid used by all North
Atlantic operators. Some use celestial

navigation, others Loran or Gonsol and
other systems. Result is that no precise

tracks or intersections can exist.

The navigation aid problem is two-

fold:

• Long-range aid requirement.

• Terminal area aid requirement.

A major requirement is a long-range

aid that will provide an adequate num-
ber of precise over-ocean tracks accurate

enough to reduce the present 120-mile

lateral spacing. This system also must
provide for a sufficient number of ac-
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curate fixes along these tracks so that

forward progress can be determined

without interpolation which reduces the

required longitudinal spacing.

Even greater precision is required for

the navigation aids at terminal areas as

well as a greater number of fixes. The
exact terminals have good equipment,

but the need is within the 150-mile

area. The fixes are needed to serve as

holding points, as “gateways” to over-

ocean tracks, climbing patterns and to

facilitate access to various altitude

At the present time, there is no
framework of defined tracks and fixes

upon which a traffic control system

could be built. Until this framework is

established through a standard system

of long-range navigation, it is necessary

to continue the practice of assigning

large blocks of airspace to each flight.

Aircraft Performance

Aircraft operating on the transatlan-

tic routes have their own special re-

quirements for long range flight. Not
one can cope with a standard, or pre-

planned, traffic system across the ocean.

Each flight is a separate case and air

traffic control must fit itself to the air-

craft concerned.

Fuel is the principal problem. Each
plane has an altitude at which it must
operate in order to obtain the best per-

Thcre are three general classes of air-

craft operating in transoccan traffic:

• Unpressurized planes which operate

at altitudes below 10,000 ft.

• Pressurized aircraft which operate

above 10,000 ft., usuallv between 14,-

000 and 21,000 ft.

• Jet aircraft which normallv cruise

above 30,000 ft.

Traffic tends to congregate in these

three regions according to class. There
arc within these three regions one or

two altitude levels which are most fa-

vorable from the wind and weather

standpoint. The most favorable condi-

tions for one type is usually the most
favorable for all in a particular class.

The result is that each class seeks almost

the same altitude. The only way for a

maximum number to operate in the fa-

vorable altitudes is to provide closer

spacing so that each level carries more
traffic.

The same situation applies to routes.

There is usually one single route de-

sired by many flights. The net result is

that the seemingly vast area available

over the North Atlantic is a myth. Most
of the traffic is squeezed into a small

segment of the total available airspace.

There are several different methods
of flying the ocean:

• Great Circle.

• Pressure pattern.

• Rhumb line.

• Minimal flight path.

• Lindy line.

In addition, there arc various private

techniques. The task of fitting these

different flight paths on one map with-

out having its lines cross is extremely

difficult.

Climbing Problem

The step climb is another technique,

a combination of best route and alti-

tude. A departing aircraft heavily

loaded with fuel will not use high

power merely to transport this fuel

to a higher altitude because of the

high rate of fuel consumption during

the climb. The flight stays low and

as the fuel load lightens the aircraft

climbs in a series of steps until the

desired cruising altitude is reached.

This is a good method except that

an aircraft often is two or three hours

out over the ocean and then finds it

impossible to climb because the higher

altitudes arc already blocked with traffic.

It is impossible to reach the destina-

tion flying at a low level so the flight

returns to the originating point to re-

fuel or lands en route for fuel. For ex-

ample, a Shannon to New York non-

stop flight may be unable to climb and
is forced to land at Gander for addi-

tional fuel. It sometimes happens that

the aircraft is overweight for an un-

planned landing and must pump fuel

before it can land to obtain more fuel.

Flights can waste from two to seven

hours because of these difficulties and
the profit of the trip soon disappears.

Another complicating factor is the

time of day. Most airlines schedule

flights at the same hour for competitive

reasons. This causes 60% of all trans-

atlantic traffic to land at Gander in less

than half a day.

The combination of stringent aircraft

requirements, lack of navigation aids

and communications makes it note-

worthy that the ocean centers are

able to move as much traffic as they

do. The prediction for increased ocean

air travel makes it mandatory to im-

prove the present traffic control sys-

Testing New Systems

There are several devices and systems

being tested in an effort to solve some
of the traffic control difficulties. Prom-

ising results have been obtained in ex-

periments with ground wave propaga-

tion of radio signals. By placing

transmitters near water and taking

advantage of tjie superior electrical

conductivity of the ocean there has

been a considerable improvement in re-

ception.

There is also a program for converting

the hand Morse system to radio tele-

type as well as plans to install trans-

atlantic interphones between control-

lers.

At the present time there are not

enough frequencies and too manv air-

planes are on one party line. Some of

the airlines have radio operators who
can send Morse messages, but both the

International Civil Aviation Organiza-

tion and International Air Transport

Assn, require all messages to be sent bv

radio telephone despite the lack of

facilities.
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Frontier Asks Board Survey
To Help Lower Subsidy Needs
Washington—Frontier Airlines has

asked the Civil Aeronautics Board to

open a general investigation of its

operation to find a means of reducing

the carrier's subsidy.

The local airline wants CAB to hold

off on trunk airline applications for

routes in its area until the investigation

is complete.

Frontier says that piecemeal consid-

eration of its problems in trunkline

route proceedings is inadequate and

unjust. “Consideration of trunk appli-

cations running through Frontier's area

will completely change the issues so

that Frontier's problem will almost en-

tirely be lost sight of,” the carrier said

Pointing out that trunk proceedings

arc long and expensive, Frontier says

it has adequate capital to carry on nor-

mal business but hasn't the resources

to prosecute a series of route cases.

"Frontier gets lost in the battle between
the giants,” the petition claimed.

Decisions Cited

The carrier cites the September sub-

sidy survey as an indication that CAB
doesn’t expect Frontier's subsidy to be
reduced in the near future. In this sur-

vey, the Board estimated Frontier's

subsidy for the fiscal years 1955, 1956
and 1957 at about S2.5 million.

“The Congress of the United States

will not indefinitely subsidize any
carrier,” said the petition. “Unless

Frontier gets off subsidy, the many
intermediate communities on Frontier’s

system will eventually lose air service,

which service is a virtual necessity to

Frontier points to recent decisions

in the New York-Chicago case, the

Denser service case and the Southwest-

Northeast service case as indicators that

CAB has recognized the need for

strengthening of smaller carriers. The
carrier observes that the route awards

in these cases were made to subsidy-

free trunk airlines, with the exception

of Continental Air Lines.

Frontier holds that the Civil Aero-

nautics Act applies equally to local serv-

ice carriers and trunk carriers, and that

CAB should use the same rules to help

local airlines get off subsidy that were
applied to the trunks.

Seek Improvements

The carrier suggests the Board cover

several questions in its investigation, in-

cluding the issues of whether restric-

tions should be relaxed and whether

trunk carriers should be suspended at

certain Frontier points. Frontier also

wants the Board to decide whether its

route structure should be adjusted or

expanded.

In the proposed investigation. Fron-

tier would like CAB to determine what
showing should be made by a trunk

carrier trying to extend its operations in

the local airline’s territory. The carrier

lists applications of Continental Air

Lines, Eastern Air Lines. Trans World
Airlines, American Airlines. Western

Air Lines. Braniff Airways, Resort Air-

lines and Northwest Airlines which
blanket its area of operation and could

cripple Frontier’s opportunity for

normal development.

Frontier also wants CAB to look into

other means of improving its system,

such as operating authority "which will

economically permit the use of more
efficient aircraft."

Frontier’s route system present spe-

cial problems not faced by other local

service carriers. Frontier claims the low-

est population per stop and the highest

ratio of passengers boarded per 1,000

population.

While the system passenger load

factor was 46.19% for the first nine

months of 1955, the carrier estimates

it would need a load factor of more
than 95% to break even under present

operating conditions.

Special Problems

I-’rontier operates over a seven state

system that stretches from the Mexican
to the Canadian borders and includes

Montana. North Dakota, Wyoming,
Utah, Colorado, Arizona and New
Mexico.

Most of the terrain in the area is

rugged and makes surface transporta-

tion difficult. This means that in a

number of instances Frontier offers the

only transportation available between

the points it senes.

While the character of the area sened
contributes to a substantial traffic in

cargo and mail, it also means a light

distribution of population and few

large traffic markets to support weak
segments.

Terrain presents special operating

problems for Frontier's fleet of 1Z

DC- 3s. Sharp altitude and temperature

differentials mean weight and payload

penalties. On some flights. Frontier

flics from such low altitude points as

Phoenix and Tucson to high altitude

point in Colorado.

A few of the mountainous airports

served are above 7,500 ft., and some
flights must be operated as high as

1 3,000 ft. to clear mountains.
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EMPLOYMENT OPPORTUNITIES

ENGINEERING
SPECIALISTS

The Accessories Division oi Thompson
Products, Inc., offers you the opportunity to
strengthen your technical foundation as you
contribute to the progress of the Division.

The Following Positions

Are Available:

FLUID MECHANICS
Turbines, Compressors and Pumps

COMBUSTION
Burners, Reaction Chambers

and Gas Generators

SERVOMECHANISMS
Mechanical and Electrical

APPLIED MECHANICS
Stress Analysis, Vibration

and Mechanisms

neer in aircraft systems and accessories. Your
work will consist of preliminary analysis, prob-
lem studies, consultations and experimental
research.

Proven ability, growth potential plus five

to ten years experience is required for these
engineering specialist positions. Salaries com-
mensurate with background and experience.

ALSO OPENINGS FOR
DEVELOPMENT ENGINEERS
AND DESIGN ENGINEERS

THOMPSON PRODUCTS, INC.
23555 Euclid Avenue Cleveland 17, Ohio

STRESS .BUSTS

AMD STRUCTURES ENGINEERS

WANTED

EXECUTIVE PILOT

tSSS,ffiSr
335 .

ENGINEERS

NEW 2-FOLD

RETIREMENT INCOME P1AN
for Aviation and Missile Engineers

It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit—

should be a leader, too, in providing for the welfare of its staff. Right in line with this forward-

looking policy is the remarkable new Republic Retirement Income Plan. Here is how it wonts

:

PART 1 is a basic Retirement Income plan paid for entirely by Republic Aviation.

PA rt 2 is a cooperative effort. It is completely optional. But if an engineer

wishes to increase his retirement fund, by making a small monthly payment.

Republic will MORE THAN MATCH his contribution.

Take the case of a hypothetical engineer who joins Republic on January 1st, 1956, averages

$8,000 a year for 15 years
;
then retires aged 65. If he elected PART 2 of the plan, he will have

a total monthly retirement income of $225.80, including his social security. For this he himself

will contribute only $8.50 a month to the Republic Retirement Income Plan.

Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And
Republic pays a top salary scale in the industry.

WMO/X/

N. Y.



EMPLOYMENT OPPORTUNITIES

MISSILE
GUIDANCE

AT

IN SOUTHERN
CALIFORNIA

In connection with its long range Mis-

sile Guidance programs Bendix-Pacific

has excellent positions for Electronic

Test Equipment Designers, Circuit De-
signers and Microwave Engineers.

Bendix also has unusual engineering
positions in electrical and mechanical
design of airborne radar and tele-

metering.

You are invited to consider becoming
a member of this far sighted engineer-

ing organization in Southern California.

SENIOR I

AERONAUTICAL
ENGINEERS

Mr. Bruce
Bunten

These career opportunities concern them

Stress Analysis and Wind Tunnel testing,

Strain Gages and allied instrumentation ir

Radar
S

Sc«ens!^A?Kra^Turre^Ground ^

2630 Glendale-Milford
Evendale, Cincinnati 15,

Road
>, Ohio
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Scope*

Unlimited

Engineers seeking a creative future will

find in the range of projects underway at

Goodyear Aircraft a versatility unmatched

in scope anywhere else in the aeronautics

industry.

As a valued member of the nation’s air

team, Goodyear Aircraft is delivering vital

components to virtually every manufac-

turer in the industry—electronic equipment,

guidance for missiles, booster cases, radar

structures, airframe members, cockpit can-

opies, reinforced structural plastic products

for many industries-and is the prime con-

tractor of airships.

Successes in these fields are propelled by the

forceful creative thinking which has made
Goodyear a great place to work. Whatever
your field may be, you’ll find opportunity

at Goodyear Aircraft.

The scope is unlimited—the ceiling’s unlim-

ited. Why not write for an application form,

or send a complete resume to : C. G. Jones,

Personnel Department, Goodyear Aircraft

Corporation, Akron 15, Ohio. Plants in

Akron and Litchfield Park, Arizona.

w£/ey're c/oifig Aig (Zings at

goodIyear aircraft
THE TEAM TO TEAM WITH

AVIATION WEEK, January 2, 1956
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EMPLOYMENT OPPORTUNITIES

GENERAL MOTORS

ENGINEERS

DESIGNERS

NEEDED!

G.M. ELECTRONICS DIVISION
offers challenging, pioneering oppor-

tunities to ambitious men. We ex-

tend a cordial invitation to every

deserving Engineer and Designer to

write us their wants. We may be

able to supply the square hole for

the square peg!

CREATIVE OPPORTUNITIES
in the following fields : Missile Guid-

ance Systems; Jet and Turbo Prop
Engine Controls; Bombing and
Navigational Computer Systems;
Airborne Fire Control ; U.H.F. Com-
munications, etc.

YOUR FUTURE
depends on your making the

right connection with the right

firm as quickly as possible. Why
not send full facts about your
education, work background,
etc. We will do all we can for

you and treat it with the full-

est confidence.

© AC SPARK PLUG • THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION
MILWAUKEE 2, WISCONSIN

PERSONNEL MANAGERS

LOOKING FOR ENGINEERS...

...TECHNICIANS?

Write for free copy of

"RESERVOIR OF ENGINEERS

AND TECHNICAL MEN"

ieae men hold to
general circulation, in which you pay lo

one they read lor perhaps 999 unqualilied readors lor ever

our free copy to.- Classified Advertising Division

McGRAW-HILL PUBLISHING COMPANY, INC.
330 W. 42ND ST. NEW YORK 36, N. Y.

FOR RATES OR INFORMATION

About Classified Advertising

Contact The McGraw-
Hill Office Nearest you.

DETROIT, 26ATLANTA, 3
1321 Rhodes-
Hoverty Bldg.

MOhowk 4-5800

H. BOZARTH
W, HIGGENS

CLEVELAND, 15
1510 Hanna Bldg.

Superior 1-7000

C. J. LOUGHLIN

LOS ANGELES, 17

NEW YORK, 36
330 West 42 St.

LOngacre 4-3000

R. LAWLESS

W. SULLIVAN

D. COSTER

PHILADELPHIA, 3
17th & Sonsom St.

Rlttenhouse 6-0670

E. MINGLE

SAN FRANCISCO, 4
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EMPLOYMENT OPPORTUNITIES

SPECIAL

SERVICES

TO THE

AVIATION INDUSTRY

OVERHAUL &
MAINTENANCE

Remmert-
Werner
Inc. of Inc. of

ST. LOUIS TOLEDO
Lambert Field Express Airport

Specialists in

DC3
LODESTAR TWIN BEECH

OXYGEN EQUIPMENT
SALES & SERVICE

REGULATORS - MASKS- VALVES
PORTABLES & CYLINDERS

rf FIXED INSTALLATIONS
11 GOVT. APPROVED REPAIR STATION

fJKP AERO el°segu'ndo!

>

cal1fornia

AIRCRAFT UPHOLSTERING

IlAUCoj

PARTS & SUPPLIES

NAVCO,^,.
”

*DC-3 LODESTAr"bEECH

PROFESSIONAL SERVICE

WALSH ENGINEERING COMPANY
Design and Prototypes

^
of ^Electronic Apparatus

^

DIVERSIFIED
ELECTRONICS

ENGINEERING

HIGHLIGHTS

YOUR PROGRESS

Please send complete resume

of education and experience to:

AVIATION WEEK, Jo 2, 1956



Searchlight Section ADVERTISING

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE

UNDISPLAYED DISPLAYED

IVHJBBM-

Immediate Delivery

R2000 R1340 R985

ENGINE WORKS

RADAR
DC-3—B-23

Lodestar—PV's
Inquiries Invited

X-BAND C-BAND

PAGE AIRWAYS, inc.

Rochester Airport- Rochester, N. Y.

! ! BELIEVE IT— OR NOT ! !

MINIATURE AIRCRAFT •

TELEPHONE TYPE
*

• HERMETICALLY
1

SEALED • SENSITROLS • STEPPING I

S

"Take a Heading for Reading

"

ir the BIST MAINTENANCE • OVERHAUL • MODIFICATION • INSTALLATION

READING AVIATION SERVICE, INC.

FOR SALE—LODESTAR

WANTED

We Buy DC-3 and C-47^

REMMERT-WERNER, INC.

AIRPLANES WANTED

WANTED

EXECUTIVE DC-3, C-47 or HULL

LARGE MANUFACTURING COMPANY

GRAUBART AVIATION
679 N. Michigan, Chicago, MOhowk 4-7190

s
SPARKPLUGS

k

WANTED

W
9

^ELECTRONICS SURPLUS^
^

"Opportunity” Advertising

Think
"SEARCHLIGHT"

First

AVIATION WEEK, 2, 1956
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LETTERS
Aviation Week welcomes the opin-

ion of. its readerS' on the issues

Aviation Week , 330 W. 42 St.. New
York 36. IS. V. Try to keep letters

under 500' words and give a genuine

Approach Visibility

Aviation Week’s continued interest in

the application of "end-of-the-runway” ro-

tating beam ceilomctcr and transmisso-

meter equipment is heartening. On May 1 1

.

1953. AW announced a new system that

charts an accurate picture of visibility at the

approach, regardless of tower location. Just

recently, in the December 5. 1955 issue.

Aviation Week published CAB's report

of the Braniff Airways accident that oc-

curred last July. A Convair 340, while com-
ing into Chicago Midway Airport, struck an
advertising sign, crashed and burned, causing

twenty deaths.

CAB’s report concluded: . . Probable

cause of this accident was momentary dis-

orientation caused by the loss of Visual

reference during the final visual phase of
the approach resulting in an increased rate

of descent at an altitude too low to effect

recovery."

Earlier in the report. CAB states: "With-
out doubt the accident area was engulfed
in dense fog which would limit flight visi-

bility to near zero. It is believed that this

was confined to a relatively small area and
was unknown to the pilots or to ground
personnel m a position to alert them.”
“The U. S. Weather Bureau has obtained

twenty sets of end-of-the-runway instruments
consisting of a rotating beam ceilomctcr for

ceiling measurements and a transmissometer
for visibility measurement. Installation of
these instruments is being accomplished on
a priority basis with high volume traffic

airports receiving first consideration. As a
result, a ceilomctcr has already been in-

stalled and is in operation at the Chicago
Midway Airport; the transmissometer has
also been installed but was not yet in opera-
tion as of October 31, 1955.''

“The program for the installation of the

balance of these instruments at various

airports will continue during this fiscal year,

with 45 additional sets programmed for the

fiscal year 1957 as received from the manu-
facturer. The Board wishes to endorse this

program and recommends that it progress as
expeditiously as possible."

Developed by the Bureau of Standards

and first manufactured bv Crousc-Hinds
Company, the transmissometer consists of

a projector, receiver and indicator-recorder.

Installed along the runway, the projector

sends a concentrated light beam along a

500-foot span to the receiver. The light

beam is picked up by a lens system in the
receiver and funneled into a photoelectric

element located in the receiver chassis. The
beam activates an electronic signal that is

amplified and transmitted from the element

to the indicator-recorder in the control

tower where actual runway visibility is

charted coutmuouslv.
Even though visibility conditions at one

end of the runway differ considerably from
conditions at the control tower, the tower

operator always has precise readings to relay

to a pilot approaching for a landing. More-
over, the tower can be located as far as ten

miles away from mam runways and still

receive sensitive readings from the system.

Designed to work in conjunction with

the transmissometer, the rotating beam
ceilometer—also located in the approach
zone—automatically reads cloud height

every six seconds, thereby providing accurate

readings of ceiling in the approach area.

Again, congratulations on keeping before

your readers the importance of this safety

equipment,

J. S. Haney
Manager, Illumination

Crouse-Hinds Company

‘No Go’ Refunds?
Each week I enjoy your publication

—

keeping up with the business. I have just

completed a carefully planned trip around
the country visiting aircraft manufacturers.

It is a credit to our airlines that I was able

to keep my appointments, even though

much of my time was spent waiting around
airports instead of sleeping in hotel rooms
—which I had reserved, "payment guaran-

teed."

From time to time I read reports about
the airlines concerned over the ‘no show,"
and I'm sympathetic. BUT are the airlines

giving any thought to the "no go" problem;

can they promise any action? “Mechani-
cals,") etc. cost many passenger hours.

When can we depend on our schedules?

Rail travel looks especially attractive to me
right now.

M. V. Burcckaaf
2201 Vestal Road
Vestal. New York

Airport Advertising

Thanks to the endeavor of Federal, state

and local governments we arc fortunate to

have numerous excellent new airports and
air terminal facilities. Amongst them are

the Philadelphia International Airport and
the Worcester, Mass, airport which I used

recently. Both are beautiful in every detail

and excessively lavish in some respects.

What puzzles me. however, is the pres-

ence of a new Chrysler product automobile

displayed in the lobby. I ask: Is it in the

best interest of aviation to use airports and
buildings financed with tax inoncv for such

commercial purposes? I question the pro-

priety of using public property to further

private interests.

Herb Sinker

320 Cattell Avenue

Collingswood 6, N. J.

AVIATION CALENDAR

Jan. 9-10—Second National Symposium on
Reliability and Quality Control in Elec-

tronics, sponsored by Institute of Radio
Engineers, Hotel Statler, Washington.

Jan. 9-13—Society of Automotive Engineers,

annual meeting, Sheraton-Cadillac and
Statler Hotels, Detroit.

Jan. 10-11—Yankee Instrument Fair &
Symposium, sponsored by Instrument So-

ciety of America-Boston Sec., Sherry Bilt-

more Hotel, Boston, Mass.

Jan. 12—Conference on Airport Financing

Problems in California, sponsored by In-

stitute of Transportation and Traffic En-

gineering & University Extension, Inter-

national Mouse. University of California,

Berkeley, Calif.

Jan. 19-21—National Simulation Conference

sponsored by Dallas-Fort Worth Chapter

of Institute of Radio Engineers’ Group
on Electronic Computers, Dallas, Tex.

Jan. 23-25—Helicopter Association of Amer-

ica, Inc., annual convention, Sheraton-

Palacc Hotel, San Francisco, Calif.

Jan. 23-26—Institute of the Aeronautical

Sciences. 24th annual meeting. Sheraton-

Astor Hotel. New York, N. Y. Jan 23-
Honors Night Dinner.

Jan. 23-26—Plant Maintenance & Engineer-

ing Show and Conference, Convention

Hall, Philadelphia.

Jan. 30-31—Industrial Economics Confer-

ence. Statler Hotel, Los Angeles.

Jan. 30-Feb. 3—American Institute of Elec-

trical Engineers, winter general meeting.

Hotel Statler, New York, N. Y.

Feb. 2-3—National Symposium on Micro-

wave Peclmiques, sponsored bv Institute

of Radio Engineers' Antenna & Propa-

gation Group, and Theory & Techniques

Group, Philadelphia.

Feb. 7-9—Society of the Plastics Industry,

11th annual ' Reinforced Plastics Div.,

conference, Chalfontc-Haddon Hall, At-

lantic City, N. J.

Mar. 19-21—Society of Automotive Engi-

neers, national production meeting and

forum, Hotel Statler, Cleveland, Ohio.

Mar. 19-22—Institute of Radio Engineers,

national convention, Waldorf-Astoria

I Iotel &• Kingsbridge Armory, New York,

N. Y.

Apr. 9-12—Society of Automotive Engineers,

national aeronautic meeting, aeronautic

production forum and aircraft engineering

display. Hotel Statler, New York, N. Y.

Apr. 10-11—Symposium for Management on

Applications of Analog Computers, spon-

sored by Midwest Research Institute,

Universitv of Kansas City, Kansas City,

Mo.
Apr. 18-19—First Annual National Indus-

trial Research Conference, sponsored by

Armour Research Foundation of Illinois

Institute of Technology, Hotel Sherman,

Chicago.

Apr. 22-26—American Association of Air-

port Executives, 29th annual convention,

Hotel Carter, Cleveland, Ohio.

May 6-9—Second Annual Symposium on
Flight Test Instrumentation, sponsored

by Instrument Society of America, Bell

Aircraft Corp., Convair and Tcmco Air-

craft Corp., Fort Worth, Tex.
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A DEPENDABLE SOURCE
FOR CREATIVE ENGINEERING
AND QUALITY MANUFACTURING

Bendix Products Division has long specialized in landing gear,

including wheel brakes and struts as well as in fuel metering and

engine control systems. Serving almost all American airframe

and engine manufacturers, Bendix can bring much of the com-

bined know-how of the industry to the benefit ofany one project.

Bendix* Torque Link Sleeving reproselit' a

notable advancement in easier and more efficient

steering action and at tile same time effects impor-

, space and n

n be built in as ;

. It actually does the work

elianisms with the hydraulic

/linders taking the place of the upper

scissors member of the usual torque link.

Thus, with one unit performing dual functions,

Bendix Torque Link Steering gives important

savings in weight, space and in

least amount of s[

: is another stri

aend/r

"Products

Division



Lockheed T-33A Trainer Nose Sections on final as-

sembly line at Rheem’s Downey, California plant

Jet pilot “School Rooms”—
on a RHEEM assembly line

Nose, wing and tail sections, jet

engine components and afterburner

assemblies, and many key parts of

our country’s guided missiles are

produced by the Government Prod-

ucts Division of Rheem Manufac-
turing Company at their Downey,
California plant.

The nose sections for the Lock-

heed T-33A two-place jet trainer

above—complete with plumbing and
electrical wiring ready for instal-

lation—are an example of Rheem
work as a major subcontractor to

the aircraft industry and military

services. Strong, lightweight alumi-

num mill products from Reynolds
are called on continuously in Rheem
fabricating operations.

Whenever aviation advances,
Reynolds Aluminum advances with

it. Every step in Reynolds produc-
tion is geared to the requirements of

all constantly progressing industries.

Reynolds goes beyond meeting
rigid material specifications.
Reynolds technical services make a

continuing contribution to custom-
ers’ design and engineering staffs

—

make Reynolds a part of -many im-

portant industries rather than just

a supplier.

For details on how Reynolds can
serve you—and for a complete index

of Reynolds technical handbooks
and films—write Reynolds Metals

Company, P.O. Box 1800-TJ, Louis-

ville 1, Kentucky.

HELPFUL MATERIALS

/'
Reynolds technical handbooks and
16mm. movies can contribute im-
measurably to your training pro-
gram and reference files. Write for

a complete index and details about
this material, much of it available
without cost.

See Reynolds New Program “Frontier"— Sundays on NBC-TV

REYNOLDS
MODERN DESIGN

ALUMINUM
HAS ALUMINUM IN MIND


